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(54) Recording media playback apparatus 

(57) When a CD (24) is inserted in an insertion/ejec- 
tion slot (33) of a CD playback apparatus (21 ), an inser- 
tion/ejection roller (35) in an insertion/ejection mecha- 
nism (34) draws the CD (24) into a housing (22). A shut- 
ter mechanism (37) closes a portion of the insertion/ 
ejection slot (33). A control circuit (29) drives the inser- 
tion/ejection roller (35) in the reverse direction to cause 
the CD (24) to abut against the shutter mechanism (37), 
the CD (24) thus being set in a reference position. The 



CD (24) thus set in the reference position can be mount- 
ed on a turn table (38) of a PU unit (25). A stacker (23) 
installed inside the apparatus is capable of accommo- 
dating a plurality of CDs (24), and the turn table (38) can 
be moved to transport the CD (24) to an accommodating 
position selected by a lifting mechanism (26) and sepa- 
rated by a separating mechanism (28) . Since the space 
necessary to handle recording media such as CDs (24) 
can be reduced, the entire construction can be reduced 
in size. 



FIG. 7 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a recording 
media playback apparatus for playing back information 
recorded on a recording medium and/or recording infor- 
mation on a recording medium. 

2. Description of the Related Art 

[0002] Recording media playback apparatuses are 
conventionally used for playing back information such 
as music and video from recording media such as com- 
pact discs (CDs), MiniDiscs (MDs), digital video discs 
(DVDs), and the like, or for playing back information 
such as maps used in navigation systems or programs 
or data used in personal computers, game machines, 
etc. from recording media such as CD-ROMs. There are 
two main ways by which recording media to be played 
back are loaded into and unloaded from a playback ap- 
paratus: one is to load and unload each recording me- 
dium individually, and the other is to accommodate a 
plurality of recording media in a magazine and load and 
unload the magazine with the recording media accom- 
modated therein. Prior art apparatuses of the magazine 
type are disclosed, for example, in Japanese Unexam- 
ined Patent Publications JP-A 3-235250(1991), JP-A 
6-231559(1994), and JP-A 7-169168(1995). U.S. Pat- 
ent No. 5,481 ,51 2, which corresponds to Japanese Un- 
examined Patent Publication JP-A 6-231 559, should al- 
so be noted. 

[0003] Some automotive audio systems are equipped 
with an autochanger facility for accommodating a plu- 
rality of recording media such as compact discs (here- 
inafter abbreviated CDs) as program sources, and for 
playing back the discs by sequentially changing the 
discs. The autochanger facility is very useful, since the 
driver of a car cannot manually load or unload recording 
media while driving the car. 

[0004] Figs. 73A and 73B are simplified schematic di- 
agrams showing the construction of a CD playback ap- 
paratus 1 equipped with an autochanger facility accord- 
ing to the prior art. A housing 2 is constructed conform- 
ing to the so-called Dl N standard which defines a vehicle 
dashboard mountable size, for example, about 1 8 cm in 
width, about 5 cm in height, and about 1 7 cm in depth. 
A magazine 3 holding a plurality of CDs 4 is loaded into 
the housing 2, and a desired one of the CDs 4 can be 
selected and played back by a PU unit 5. Each CD 4 is 
about 12 cm in diameter, and a turn table 6 mounted on 
the PU unit 5 is about 3 cm in diameter. As shown in Fig. 
73A, when selecting one of the CDs 4 accommodated 
in the magazine 3, the PU unit 5 is retracted away from 
the magazine 3 into its standby position and selects the 
CD 4 to be played back. The magazine 3 with the CDs 



4 accommodated therein is loaded into and unloaded 
from the housing 2. Accordingly, the PU unit 5 is installed 
in a position where the PU unit 5 does not interfere with 
the loading and unloading of the magazine 3. 
5 [0005] As shown in Fig. 73B, when playing back a CD 
4, the magazine 3 in which the CD 4 to be played back 
is accommodated is separated between top and bottom 
at the accommodating position of the CD 4; then, the 
turn table 6 is moved into the space created by se pa rat- 
io ing the magazine 3, and the CD 4 is mounted on the turn 
table 6 for playback. To move the PU unit 5 into the mag- 
azine 3, a swiveling ami 7 is provided on whose swivel- 
ling end is mounted the turn table 6. The base end of 
the swiveling arm 7 is supported on a support shaft 8. 
15 [0006] Playback apparatuses of the type that loads 
and unloads recording media one at a time are widely 
used. Some playback apparatuses are capable of ac- 
commodating a plurality of recording media within the 
housing, just like the magazine type, and yet capable of 
20 loading and unloading recording media one by one. 
Such prior art apparatuses are disclosed, for example, 
in Japanese Unexamined Patent Publications JP-A 
6-176472(1994) and JP-A 7-272383(1995). In such pri- 
or art, a playback pickup unit is provided between the 
25 insertion/ejection slot of the housing and the accommo- 
dating section inside the housing, and a recording me- 
dium, when inserted, can be played back immediately 
or transported for accommodating in the accommodat- 
ing section, or a recording medium accommodated in 
30 the accommodating section can be drawn out for play- 
back or ejection. Japanese Unexamined Patent Publi- 
cation JP-A 6-176472 is specifically directed to the MD 
whose recording medium is handled with being housed 
in a cartridge. Japanese Unexamined Patent Publica- 
ns tion JP-A 7-272383 uses CDs as recording media, each 
mounted on a tray. U.S. Patent No. 5,508,994 also han- 
dles CDs as mounted on trays. 

[0007] Figs. 74A a nd 74B schematically show the op- 
erating positions of various parts in a CD playback ap- 

40 paratus 11 disclosed by applicant in Japanese Unexam- 
ined Patent Publications JP-A 10-3732(1998), JP-A 
10-3733(1998), JP-A 10-3734(1998), and JP-A 
10-3736(1998). In this CD playback apparatus 11, a 
stacker 1 3 capable of accommodating a plurality of CDs 

45 4 js mounted inside a housing 12. An insertion/ejection 
slot 14 is provided in the front panel of the housing 12, 
and the CDs 4 can be inserted or ejected one at a time. 
As shown in Fig. 74 A, a turn table 6 mounted on a PU 
unit 5 is on standby in a position outside the accommo- 

50 dating area of the CDs 4 accommodated in the stacker 
13, and is movable in the direction of thickness to select 
one of the CDs accommodated in the stacker 1 3. Fig. 
74B shows the condition in which the stacker 13 is sep- 
arated to provide space above and below the selected 

55 CD 4 and the turn table 6 of the PU unit 5 is moved into 
the space created by the separating. A moving mecha- 
nism 15 moves the PU unit 5 into the space widened by 
separating the stacker 13. 
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[0008] Fig. 75 shows a schematic cross sectional side 
view showing the construction of the CD playback ap- 
paratus 11 . The CD playback apparatus 11 is equipped 
with an autochanger facility and capable of accommo- 
dating a plurality of CDs 4 in the stacker 13 mounted 
inside the housing 12. The CDs 4 can be inserted into 
or ejected from the housing 12 one at a time, and can 
be played back by the PU unit 5. The PU unit 5 is mount- 
ed on a frame 16, and is movable up and down and also 
movable horizontally in the inserting direction of the CD 
4 as well as in the direction opposite to it Since the CD 
playback apparatus 11 is a vehicle mounted type, it is 
susceptible to external vibrations and shocks when the 
vehicle is moving. A floating mechanism 17 is provided 
to reduce the effects of external vibrations and shocks 
during playback. 

[0009] The stacker 1 3 can be separated between top 
and bottom at a desired accommodating position by us- 
ing a lifting/separating mechanism 18. The PU unit 5 
moves into the space created by the separating, and re- 
ceives a CD 4 from the stacker 1 3 for playback or returns 
a CD 4 after playback. The operation of the various parts 
is controlled by a control circuit 1 9. 
[0010] The stacker 1 3 and the frame 1 6 are supported 
on a chassis 20. The chassis 20 is supported by the 
floating mechanism 17 in such a manner as to float with 
respect to the housing 1 2. When inserting or ejecting a 
CD 4, the floating action of the floating mechanism 17 
is restrained by locking a lock pawl 17a. On the front 
side of the frame 16 is provided a shutter 1 2a with which 
a slot 12b formed in the housing 12 for the insertion/ 
ejection of CDs 4 can be opened and closed; when a 
CD 4 is inserted, the shutter 1 2a is closed to prevent the 
insertion of a new CD 4. The CD 4 inserted through the 
slot 12b is transported into the stacker 13 by means of 
transport rollers 16a. The transport rollers 16a are 
mounted on the frame 1 6, and are positioned so as to 
align with the inside height of the slot 1 2b when inserting 
or ejecting a CD 4.. 

[0011] Figs. 76A to 76E are diagrams schematically 
illustrating the operation of the CD playback apparatus 
11 of Fig. 74. As shown in Fig. 75, the PU unit 5 and the 
transport rollers 1 6a are mounted on the same frame 1 6 
so that they move together up and down. As shown in 
Fig. 76A, when inserting orejecting a CD 4, the transport 
rollers 16a are positioned in prescribed place on the in- 
side of the slot 1 3, and operated to transport the inserted 
CD 4 into an accommodating position in the stacker 13 
positioned by the lifting/separating mechanism 1 8 or to 
withdraw an accommodated CD 4 for ejection. While 
this is occurring, the PU unit 5 is held in its standby po- 
sition below the transport path. Fig. 76B shows six CDs 
4 stacked in sequence from the bottom to the top. 
[0012] Here, consider the case where, of the CDs 4 
accommodated in the stocker 13, the third CD 4 from 
the bottom is selected for playback First, the stocker 1 3 
is separated by the lifting/separating mechanism 18, as 
shown in Fig. 76C. Then, the PU unit 5 is moved up to 



4 

the same height as the separating position and inserted 
into the created space, as shown in Fig. 76D; at this 
time, the transport rollers 1 6a are moved away from the 
slot 1 2a so that they do not work to transport the CD 4. 
5 For this purpose, the horizontal movement of the PU unit 
5 and the driving of the transport rollers 16a are per- 
formed using the same motor. In Fig. 76D, the upper 
separated section of the stocker 1 3 is moved downward 
to mount the CD 4 on the turn table 6 of the PU unit 5 
10 positioned in the space. In Fig. 76E, the upper separated 
section of the stocker 13 is moved up and, at the same 
time, the turn table 6 of the PU unit 5 on which the CD 
4 has been mounted is moved into a playback area to 
play back the CD 4. 
15 [0013] Ina playbackapparatuscapableof loadingon- 
ly one recording medium at a time, the inserted record- 
ing medium must be transported while detecting the po- 
sition of the medium with high accuracy. Or, when 
mounting the recording medium on a tray or the like, 
20 highly precise positioning must be performed and, after 
the recording medium is drawn into the apparatus, the 
positioning accuracy must be maintained so that the re- 
cording medium can, for example, be automatically 
mounted on a playback mechanism. If the apparatus is 
25 constructed so that a magazine holding a plurality of re- 
cording media can be loaded in its entirety into the ap- 
paratus, the positioning accuracy can be maintained 
with the recording media accommodated in the maga- 
zine. However, the recording media cannot be loaded 
30 or unloaded individually; therefore, when the user de- 
sires to change recording media, for example, the entire 
magazine must be removed from the apparatus, caus- 
ing inconvenience to the user. 

[0014] In the prior art CD playback apparatus 11 

35 shown in Figs. 75 and 76Ato 76E, in orderthatthe entire 
operation can be performed automatically, precise po- 
sitioning of the CD 4 must be done by using an optical 
sensor. However, the operation for transporting the CD 
4 in the limited space of the housing 12, especially the 

40 operation for transporting the CD 4 into a restricted ac- 
commodating space in the stocker 1 3 by using the trans- 
port rollers 1 6a, will become difficult to adjust if the con- 
struction of the transport rollers 16a is simplified. Fur- 
ther, the inserted CD 4 is positioned in place when ac- 

45 commodated in the stocker 1 3, and this position serves 
as the reference position when transferring the CD 4 to 
and from the transport rollers 16a for ejection or inser- 
tion or to and from the PU unit 5 for playback. In practice, 
this requires the provision of such parts as a lever for 

50 firmly pushing the CD 4 into the stocker 1 3 and a lever 
for pushing the CD 4 accommodated in the stacker 13 
out to the position of the transport rollers 16a, and in- 
creases the complexity of the mechanism. 

55 SUMMARY OF THE INVENTION 

[001 5] An object of the present invention is to provide 
a recording media playback apparatus whose entire 
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construction can be made compact in size by simplifying 
the mechanism necessary to handle recording media 
within the apparatus, the recording media being individ- 
ually inserted in the apparatus, and thereby reducing the 
necessary space inside the apparatus. 5 
[0016] The present invention provides a recording 
media playback apparatus for playing back and/or re- 
cording information on a recording medium, comprising: 

a housing having an insertion/ejection slot through 10 
which substantially plate-like recording media are 
inserted or ejected individually; 
an insertion/ejection mechanism capable of draw- 
ing a recording medium into the housing when the 
recording medium is inserted in the insertion/ejec- *5 
tion slot, and capable of ejecting a recording medi- 
um from the housing through the insertion/ejection 
slot; and 

a playback mechanism movable within the housing 
between a transfer position where the recording 20 
medium is transferred to and from the insertion/ 
ejection mechanism and a playback position where 
information playback and/or recording is performed 
on the recording medium. 

25 

[0017] According to the invention, the housing of the 
recording media playback apparatus has an insertion/ 
ejection slot through which substantially plate-like re- 
cording media are inserted or ejected individually. The 
insertion/ejection mechanism is capable of drawing a re- 30 
cording medium into the housing when the recording 
medium is inserted in the insertion/ejection slot and ca- 
pable of ejecting a recording medium from the housing 
through the insertion/ejection slot. The playback mech- 
anism inside the housing is movable between the trans- 35 
fer position where the recording medium is transferred 
to and from the insertion/ejection mechanism and the 
playback position where information playback and/or re- 
cording is performed on the recording medium. \Mien 
each individual recording medium is inserted in the in- 40 
sertion/ejection slot, the recording medium is drawn into 
the housing by the insertion/ejection mechanism and 
transferred from the insertion/ejection mechanism to the 
playback mechanism. The playback mechanism can 
move the recording medium within the housing; if the 45 
recording medium received from the insertion/ejection 
mechanism is moved into the playback position, infor- 
mation playback and/or recording can instantly be per- 
formed on the recording medium. 

[0018] According to the invention, since recording so 
media can not only be played back but also be moved 
within the housing by the playback mechanism, the 
mechanism necessary for handling the recording media 
within the housing can be simplified, and the entire con- 
struction can be made compact by reducing the neces- 55 
sary space. 

[0019] The recording media playback apparatus of 
the invention further comprises: 



an open/close mechanism capable of closing at 
least a portion of the insertion/ejection slot when the 
recording medium is inserted through the insertion/ 
ejection slot into the housing; and 
a control circuit for performing control so that when 
the recording medium is inserted, the insertion/ 
ejection mechanism is driven in an ejecting direc- 
tion, causing the recording medium to abut against 
the open/close mechanism and thus positioning the 
recording medium with respect to the playback 
mechanism located in the transfer position. 

[0020] According to the invention, the insertion/ejec- 
tion slot is provided for the insertion and ejection of re- 
cording media, and the insertion/ejection mechanism is 
provided inside the housing to transport the recording 
medium inserted or selected for ejection. \Mien the re- 
cording medium is inserted in the insertion/ejection slot, 
the control circuit controls the insertion/ejection mech- 
anism to draw the recording medium into the apparatus, 
whereupon the open/close mechanism closes at least 
a portion of the insertion/ejection slot By thus closing 
the insertion/ejection slot, double insertion of recording 
media is prevented. After the insertion/ejection slot has 
been closed, the control circuit controls the insertion/ 
ejection mechanism to move the recording medium in 
the direction of ejection opposite to the direction of in- 
sertion. Since the insertion/ejection slot is closed by the 
open/close mechanism, the recording medium stops by 
abutting against the open/close mechanism. The posi- 
tion at which the recording medium moved in the direc- 
tion of ejection stops can be set as the reference position 
when handling the recording medium within the appa- 
ratus; accordingly, information playback from the re- 
cording medium and/or information recording on the re- 
cording medium can be performed by making effective 
use of the interior space of the apparatus, and the entire 
construction can be made compact by reducing the size 
to be secured inside the apparatus. Furthermore, since 
the positioning of the recording medium can be done in 
a reliable manner, the mechanism, sensor, etc. for the 
insertion and ejection of the recording medium can be 
simplified and can also be reduced in size by reducing 
the necessary space. 

[0021] According to the invention, since the recording 
medium is set in the position at which the recording me- 
dium stops when inserted through the insertion/ejection 
slot into the apparatus, the entire construction can be 
made compact by making effective use of the interior 
space of the apparatus. The positioning of the recording 
medium is performed by closing at least a portion of the 
insertion/ejection slot by the open/close mechanism af- 
ter the recording medium has been inserted through the 
insertion/ejection slot into the apparatus by the inser- 
tion/ejection mechanism, and by causing the recording 
medium to abut against the open/close mechanism by 
driving the recording medium in the direction of ejection 
by means of the insertion/ejection mechanism. This en- 
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sure s reliable positioning of the recording medium at the 
insertion/ejection slot 

[0022] The invention is characterized in that the re- 
cording medium is shaped in the form of a disc, and in 
that the playback mechanism has a turn table capable 5 
of engaging in the center hole of the recording medium 
and clamping and unclamping the recording medium. 
[0023] According to the invention, the disc-shaped re- 
cording medium such as a CD can be handled by en- 
gaging the turn table into the center hole of the recording 10 
medium. 

[0024] Furthermore, according to the invention, since 
the disc-shaped recording medium is clamped onto the 
turn table by engaging the center hole of the recording 
medium with the turn table and the recording medium '5 
thus clamped is undamped from the turn table, the 
transfer of the recording medium from the insertion/ejec- 
tion mechanism to the turn table and vice versa at the 
set position can be performed smoothly. 
[0025] The invention is also characterized in that an 20 
accommodating mechanism capable of accommodat- 
ing a plurality of recording media is installed inside the 
housing, and in that a transport mechanism for trans- 
porting the recording medium by moving the turn table 
with the recording medium mounted thereon is provided 25 
between the set position and the accommodating mech- 
anism. 

[0026] According to the invention, the accommodat- 
ing mechanism capable of accommodating a plurality of 
recording media is installed inside the apparatus and, 30 
using the turn table of the playback mechanism, the re- 
cording medium positioned by the insertion/ejection 
mechanism can be transported for insertion into the ac- 
commodating mechanism, or a desired recording medi- 
um accommodated in the accommodating mechanism -35 
can be transported to the set position for ejection. By 
also using the turn table for the transportation of record- 
ing media to and from the accommodating mechanism, 
the mechanism for the insertion and ejection of record- 
ing media can be simplified, and the entire construction 40 
can be made compact by reducing the necessary space 
inside the apparatus. 

[0027] Further, according to the invention, the turn ta- 
ble can be moved by the insertion/ejection mechanism 
in such a manner that the recording medium inserted 45 
through the insertion/ejection slot is mounted on the turn 
table and accommodated into the accommodating 
mechanism installed inside the apparatus orthe record- 
ing medium accommodated in the accommodating 
mechanism is transported on the turn table for ejection 50 
onto the insertion/ejection mechanism. 
[0028] The invention is also characterized in that the 
control circuit performs control so that the transport 
mechanism is caused to abut against the insertion/ejec- 
tion mechanism at the set position to transfer the record- 55 
ing medium from the turn table to the insertion/ejection 
mechanism. 

[0029] According to the invention, since control is per- 



formed so that the transport mechanism of the turn table 
is caused to abut against the insertion/ejection mecha- 
nism when transferring the recording medium from the 
turn table to the insertion/ejection mechanism, the trans- 
port mechanism can be stopped mechanically in reliable 
fashion at the set position, ensuring smooth transfer of 
the recording medium. 

[0030] Further, according to the invention, since the 
turn table causes the recording medium which is held to 
abut against insertion/ejection mechanism atthe set po- 
sition to be transferred to the insertion/ejection mecha- 
nism side by the moving mechanism, the ejection of the 
recording medium can be performed smoothly by using 
the turn table. 

[0031] The invention is also characterized in that the 
insertion/ejection mechanism holds the recording medi- 
um when the recording medium is transferred from the 
turn table to the insertion/ejection mechanism. 
[0032] According to the invention, when transferring 
the recording medium from the turn table to the inser- 
tion/ejection mechanism and disengaging the recording 
medium from the turn table, since the recording medium 
is held on the insertion/ejection mechanism, the record- 
ing medium can be reliably disengaged from the turn 
table. 

[0033] Further, according to the invention, since the 
recording medium is held on the insertion/ejection 
mechanism when transferring the recording medium 
from the turn table, the recording medium can be reliably 
transferred from the turn table to the insertion/ejection 
mechanism. 

[0034] The invention is also characterized in that the 
open/close mechanism releases the insertion/ejection 
slot from the closed condition in interlocking fashion with 
the movement of the turn table in the direction of record- 
ing media thickness. 

[0035] According to the invention, when the transport 
mechanism of the turn table abuts against the insertion/ 
ejection mechanism and moves in the direction of re- 
cording media thickness, since the open/close mecha- 
nism releases the insertion/ejection slot from the closed 
condition in interlocking fashion with the movement of 
the transport mechanism, the ejection of the recording 
medium orthe insertion of a new recording medium can 
be performed smoothly. 

[0036] Further, according to the invention, with the 
turn table positioned by abutting against the insertion/ 
ejection mechanism and thus ready to handle a record- 
ing medium, the insertion/ejection slot is opened by the 
open/close mechanism to allow the insertion or ejection 
of the recording medium. 

[0037] The invention is also characterized in that the 
transport mechanism includes a slip mechanism for lim- 
iting driving force used for moving the turn table, the slip 
mechanism being located in a transmission path of the 
driving force. 

[0038] According to the invention, since the transport 
mechanism for moving the turn table is provided with 
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the slip mechanism for limiting the driving force in the 
driving force transmission path, the turn table can be 
stopped securely with no excessive driving force being 
applied via the transmission path when the turn table is 
in a mechanically stopped condition. Accordingly, the 
control circuit need only perform control so that the driv- 
ing will stop when the turn table has come to a complete 
stop after being driven for a sufficient time necessary for 
the moving. In this way, precise positioning can be 
achieved with simple control. 

[0039] Further, according to the invention, since the 
insertion/ejection mechanism for moving the turn table 
to transport the recording medium is provided with the 
slip mechanism for limiting the driving force to be trans- 
mitted to move the turn table in the driving force trans- 
mission path, precise positioning can be accomplished 
by performing control so that the driving of the driving 
force is stopped after the turn table has come to a me- 
chanical stop by abutting against other components 
parts at the end of its moving range. 
[0040] The invention is also characterized in that the 
insertion/ejection mechanism is provided with an inser- 
tion/ejection roller for inserting and ejecting the record- 
ing medium. 

[0041] According to the invention, the insertion/ejec- 
tion of the recording medium can be performed reliably 
by means of the insertion/ejection roller. 
[0042] Further, according to the invention, the inser- 
tion/ejection of the recording medium can be performed 
easily by means of the insertion/ejection roller. 
[0043] The invention is also characterized in that the 
insertion/ejection roller is positioned in an insertion/ 
ejection path only when inserting or ejecting the record- 
ing medium, and is positioned away, from the insertion/ 
ejection path when not inserting or ejecting the record- 
ing medium. 

[0044] According to the invention, the insertion/ejec- 
tion roller can be placed in the insertion/ejection path 
when necessary for insertion or ejection. 
[0045] Further, according to the invention, the inser- 
tion/ejection roller can be brought into the insertion/ejec- 
tion path when necessary for the insertion or ejection of 
the recording medium, and be retracted away when not 
necessary. 

[0046] The recording media playback apparatus of 
the invention further comprises an accommodating 
mechanism installed inside the housing and capable of 
accommodating a plurality of recording media in a 
stacked array in a thickness direction thereof, the ac- 
commodating mechanism being separata ble at a de- 
sired accommodating position to form a space therein, 
wherein the playback mechanism is also capable of 
moving into the space formed by separating the accom- 
modating mechanism. 

[0047] According to the invention, the accommodat- 
ing mechanism capable of accommodating a plurality of 
recording media in a stacked array in the thickness di- 
rection thereof, and capable of being separated at a de- 



sired accommodating position to form a space therein, 
is contained in the housing of the recording media play- 
back apparatus. 

[0048] According to the invention, the accommodat- 
5 ing mechanism capable of accommodating a plurality of 
recording media, and capable of being separated at a 
desired accommodating position to form a space there- 
in, is installed inside the housing, and the plurality of re- 
cording media can thus be accommodated inside the 
10 housing of the recording media playback apparatus. 
The playback mechanism can also move into the space 
formed by separating the accommodating mechanism, 
and can accommodate recording media, individually in- 
serted through the insertion/ejection slot, into the ac- 
15 commodating mechanism or eject the recording media 
accommodated in the accommodating mechanism indi- 
vidually through the insertion/ejection slot. 
[0049] The recording media playback apparatus of 
the invention further comprises: 

20 

a driving source switchable between driving for se- 
lecting the accommodating position at which to sep- 
arate the accommodating mechanism and driving 
for the insertion/ejection mechanism to perform the 

25 insertion and ejection; and 

a control circuit for performing control so that after 
the driving for selecting the accommodating posi- 
tion, when the recording medium is inserted in the 
insertion/ejection slot the driving source is switched 

30 so as to drive the insertion/ejection mechanism in 

the inserting direction of the recording medium and 
thereby draw the recording medium into the hous- 
ing. 

35 [0050] According to the invention, the accommodat- 
ing mechanism capable of accommodating a plurality of 
recording media, and capable of being separated at a 
desired accommodating position to form a space there- 
in, is disposed inside the housing of the apparatus. The 

40 accommodating into the accommodating mechanism of 
the recording medium inserted through the insertion/ 
ejection slot, and the ejection through the insertion/ejec- 
tion slot of the recording medium accommodated in the 
accommodating mechanism, can be performed by 

45 transferring the recording medium between the separat- 
ed and widened space and the insertion/ejection mech- 
anism, so that the insertion and ejection of the recording 
medium can be easily performed with simple control 
without requiring highly precise positioning, etc. Since 

50 the driving force for selecting the accommodating posi- 
tion and separating the accommodating mechanism 
and the driving force for the insertion/ejection action of 
the insertion/ejection mechanism are supplied from the 
common driving source, the number of driving sources 

55 necessary in the apparatus can be reduced, and the 
construction can be reduced in size by reducing the nec- 
essary space. 

[0051] Further, according to the invention, since the 



6 



11 



EP0 977 198 A2 



12 



driving force for the insertion/ejection mechanism to per- 
form the insertion or ejection of the recording medium 
and the driving force for selecting one of the plurality of 
accommodating positions in the accommodating mech- 
anism installed inside the apparatus can be supplied 5 
from the common driving source, the necessary mech- 
anism inside the apparatus can be simplified, and the 
entire construction can thus be made compact in size. 
[0052] The invention is also characterized in that the 
driving source is provided with a switching mechanism 10 
capable of transmitting the driving force to the insertion/ 
ejection mechanism at all times and capable of intermit- 
tently transmitting the driving force used for the selection 
action of the accommodating mechanism. 
[0053] According to the invention, since the switching '5 
mechanism is provided that is capable of transmitting 
the driving force from the common driving source to the 
insertion/ejection mechanism at all times and capable 
of intermittently transmitting the driving force used for 
selecting the accommodating position in the accommo- 20 
dating mechanism, the driving for the insertion or ejec- 
tion of the recording medium can be performed without 
restraint by fixing the separated condition of the accom- 
modating mechanism after selecting the accommodat- 
ing position and separating the accommodating mech- 25 
anism. 

[0054] Further, according to the invention, since the 
driving force from the common driving source is made 
transmittable at all times to the insertion/ejection mech- 
anism, while the driving force for the selection action of 30 
the accommodating mechanism can be interrupted, the 
driving for the selection action of the accommodating 
mechanism can be performed only when necessary 
and, once the selection is done, the selected condition 
can be held fixed. 35 
[0055] The invention is also characterized in that the 
switching mechanism includes a planetary gear for in- 
terrupting the transmission of the driving force when the 
accommodating mechanism is separated at the select- 
ed accommodating position forming the space. 40 
[0056] According to the invention, since the switching 
mechanism is constructed to interrupt the transmission 
of the driving force by means of the planetary gear, the 
transmission of the driving force can be disengaged re- 
liably by displacing the planetary gear. 45 
[0057] According to the invention, since the switching 
mechanism for switching the driving force for the selec- 
tion action of the accommodating mechanism performs 
the switching so as to interrupt the transmission of the 
driving force while holding the accommodating mecha- 50 
nism in a separated condition, the insertion/ejection 
mechanism can be driven to handle the recording me- 
dium without restra int and without affecting the selected 
condition of the accommodating mechanism while the 
accommodating mechanism is held in the separated 55 
condition forming the space. 

[0058] The invention is also characterized in that the 
driving source is disposed in one comer of the accom- 



modating mechanism. 

[0059] According to the invention, since the driving 
source for generating the driving force for selecting and 
separating the accommodating mechanism and for 
transporting the insertion/ejection mechanism is dis- 
posed in one comer of the accommodating mechanism, 
the driving force transmission path for the selection ac- 
tion of the accommodating mechanism can be made 
short If the recording medium is of a disc-Jike shape, 
the driving source can be disposed by making effective 
use of the corner space. 

[0060] Further, according to the invention, the com- 
mon driving source can be disposed in a position that is 
advantageous for the driving for the selection action of 
the accommodating mechanism, and that can make ef- 
fective use of the interior space of the apparatus. 
[0061] The recording media playback apparatus of 
the invention further comprises a selection mechanism 
for selecting a desired accommodating position in the 
accommodating mechanism, and for moving the ac- 
commodating mechanism along the direction of record- 
ing media thickness so that the selected accommodat- 
ing position is substantially aligned with the inserting di- 
rection of the recording medium inserted through the in- 
sertion/ejection slot. 

[0062] According to the invention, the accommodat- 
ing mechanism capable of accommodating a plurality of 
recording media is contained in the housing. The hous- 
ing is provided with the insertion/ejection slot capable 
of having a recording medium inserted or ejected there- 
through. The accommodating mechanism has a plural- 
ity of accommodating positions in a stacked array, each 
capable of accommodating one recording medium, and 
the selection mechanism selects a desired accommo- 
dating position by moving the accommodating mecha- 
nism, which can be moved so that the selected accom- 
modating position is substantially aligned with the insert- 
ing direction of the recording medium inserted through 
the insertion/ejection slot. The recording medium insert- 
ed through the insertion/ejection slot is drawn into the 
housing by means of the insertion/ejection mechanism 
and transferred to the playback mechanism. The play- 
back mechanism is capable of transporting the record- 
ing medium to the accommodating position or perform- 
ing information playback and/or recording on the record- 
ing medium. Since the playback mechanism also serves 
to transport the recording medium by moving between 
the insertion/ejection slot and the accommodating 
mechanism, there is no need to provide a separate 
mechanism for accommodating the recording medium 
into the accommodating mechanism or withdrawing the 
recording medium from the accommodating mecha- 
nism, and the construction can thus be reduced in size 
by simplifying the mechanism. 

[0063] As described above, according to the inven- 
tion, the selection mechanism selects the accommodat- 
ing position in the accommodating mechanism, and the 
playback mechanism capable of performing information 
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playback and/or recording also serves to transport the 
recording medium between the insertion/ejection slot 
and the accommodating mechanism; accordingly, the 
depth dimension of the housing can be reduced by sim- 
plifying the mechanism for handing the recording medi- 5 
urn. 

[0064] The invention further comprises a separating 
mechanism for separating the accommodating mecha- 
nism at the selected accommodating position, wherein 

the playback mechanism transports the recording 10 
medium into the space resulting from the separating by 
the separating mechanism. 

[0065] According to the invention, the accommodat- 
ing mechanism can be separated by the separating 
mechanism at the selected accommodating position, * 5 
and the playback mechanism can transport the record- 
ing medium into the space created by the separating. 
[0066] Further, according to the invention, when the 
playback mechanism transports the recording medium 
to or from the accommodating position in the accommo- 20 
dating mechanism, the accommodating mechanism is 
separated by the separating mechanism to create a 
space, facilitating the transfer of the recording medium 
to and from the accommodating mechanism performed 
by moving the playback mechanism. 25 
[0067] The invention is characterized in that the re- 
cording medium is shaped in the form of a disc. 
[0068] According to the invention, since the recording 
medium is of a disc-like shape, by directly transporting 
the recording medium for accommodating in the accom- 30 
modating mechanism the dimension required in the 
thickness direction for accommodating one recording 
medium can be reduced, so that many recording media 
can be accommodated inside the housing with a limited 



thickness. 



35 



[0069] Further, according to the invention, since each 
recording medium of the disc-like shape can be handled 
directly, the dimension required in the thickness direc- 
tion is reduced, making it possible to accommodate 
many recording media within the limited thickness of the *o 
housing. 

[0070] The invention is also characterized in that the 
playback mechanism has a turn table for mounting the 
recording medium thereon for information playback, and 
the recording medium is transported while the recording 45 
medium is held mounted on the turn table. 
[0071] According to the invention, the turn table used 
for mounting the recording medium thereon for informa- 
tion playback can also be used to transport the recording 
medium while holding the recording medium mounted 50 
thereon. 

[0072] Further, according to the invention, the turn ta- 
ble used for mounting the recording medium thereon for 
information playback or recording can also be used to 
transport the recording medium. 55 
[0073] The recording media playback apparatus of 
the invention further comprises: 



a control circuit for controlling the selection mecha- 
nism, the insertion/ejection mechanism, and the 
playback mechanism so that 
the recording medium inserted through the inser- 
tion/ejection slot is drawn by the insertion/ejection 
mechanism, mounted on the playback mechanism, 
and transported to the accommodating position in 
the accommodating mechanism selected by move- 
ment of the selection mechanism to be accommo- 
dated therein; 

the recording medium transported by the insertion/ 
ejection mechanism or selected from the accommo- 
dating position in the accommodating mechanism 
by the movement of the selection mechanism is 
mounted on the playback mechanism for playback 
or recording of information; and 
the recording medium selected by the selection 
mechanism from the accommodating position in the 
accommodating mechanism and mounted on the 
playback mechanism, or the recording medium af- 
ter play back or recording, is transported by the 
playback mechanism to the insertion/ejection 
mechanism to be ejected through the insertion/ 
ejection slot by the insertion/ejection mechanism. 

[0074] According to the invention, the control circuit 
controls the selection mechanism, the insertion/ejection 
mechanism, and the playback mechanism so that the 
recording medium, inserted through the insertion/ejec- 
tion slot, can be drawn by the insertion/ejection mecha- 
nism, mounted on the playback mechanism, and ac- 
commodated into the accommodating position selected 
by moving the selection mechanism, so that information 
playback or recording can be performed on the record- 
ing medium selected from the accommodating position 
in the accommodating mechanism, and so that the re- 
cording medium after finishing the information playback 
or recording or the recording medium withdrawn from 
the selected accommodating position can be ejected. 
[0075] Further, according to the invention, by control- 
ling the selection mechanism, insertion/ejection mech- 
anism, and playback mechanism, the recording medi- 
um, inserted or to be ejected, can be transported to and 
from the accommodating mechanism, and the individu- 
ally inserted recording medium can be played back or 
transported for ejection after playback. In particular, 
since the individually inserted recording medium can be 
played back without first having to accommodate it in 
the accommodating mechanism, the time required from 
the insertion to the playback can be reduced. 
[0076] The recording media playback apparatus of 
the invention further comprises: 

a swiveling mechanism capable of being swivelled 
about its base end with the playback mechanism 
mounted on its swiveling end; and 
a moving mechanism for rectilinearly moving the 
swiveling mechanism. 
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[0077] According to the invention, the accommodat- 
ing mechanism installed inside the housing is capable 
of accommodating a plurality of recording media in a 
stacked array and capable of being separated at a de- 
sired accommodating position. The playback mecha- 
nism for mounting the recording medium thereon for in- 
formation playback or recording is supported on the 
swiveling mechanism so as to be displaced angularly, 
and is moved rectilinearly by means of the moving 
mechanism. Since the playback mechanism is con- 
structed to move in and out of the accommodating 
mechanism by combining the angular displacement with 
the rectilinear movement, the housing can be reduced 
in size by making effective use of its interior space. 
[0078] According to the invention, since the move- 
ment of the playback mechanism moving in and out of 
the accommodating mechanism is accomplished by 
combining the angular displacement with the rectilinear 
movement, greater freedom can be provided for the ar- 
rangement of the playback mechanism inside the hous- 
ing, making it possible to reduce the size of the housing. 
[0079] The invention is also characterized in that after 
the swiveling by the swiveling mechanism, the playback 
mechanism is moved rectilinearly by the moving mech- 
anism to enter the space formed by separating the ac- 
commodating mechanism. 

[0080] According to the invention, since the playback 
mechanism can be moved rectilinearly into the space 
formed by separating the accommodating mechanism, 
the playback mechanism can be moved into the sepa- 
rating space, for example, by aligning the direction of 
movement with the inserting direction of the recording 
medium in the accommodating mechanism. 
[0081] Further, according to the invention, since the 
playback mechanism is first displaced angularly and 
then moved rectilinearly into the space formed by sep- 
arating the accommodating mechanism, the angular 
displacement range of the swiveling mechanism can be 
reduced so that the playback mechanism can be sup- 
ported stably on the swiveling mechanism. 
[0082] The invention is also characterized in that the 
playback mechanism transports the recording media 
between the insertion/ejection slot and the accommo- 
dating mechanism by being moved rectilinearly by the 
moving mechanism. 

[0083] According to the invention, since the playback 
mechanism can transport recording media between the 
insertion/ejection slot of the housing and the accommo- 
dating mechanism by moving rectilinearly therebe- 
tween, the recording media can be inserted or ejected 
one at a time, and the mechanism necessary for the 
transportation of recording media can thus be simplified. 
[0084] Further, according to the invention, since the 
recording media are transported using the playback 
mechanism, the mechanism necessary for the transpor- 
tation can be simplified, and the entire construction can 
thus be made compact 

[0085] The invention is also characterized in that the 



accommodating mechanism is disposed spaced away 
from the insertion/ejection slot, and in that the swiveling 
mechanism sets the playback mechanism at a position 
aligned with the center of the recording medium inse rted 

5 through the insertion/ejection slot. 

[0086] According to the invention, the playback mech- 
anism can be moved by the swiveling mechanism to the 
position aligned with the center of the recording medium 
inserted through the insertion/ejection slot, and can 

10 transport the recording medium in rectilinear fashion to 
the accommodating mechanism for accommodating 
therein. 

[0087] Further, according to the invention, since the 
playback mechanism is moved by angular displacement 

15 to the position aligned with the center of the recording 
medium inserted through the insertion/ejection slot, the 
inserted recording medium can be received on the play- 
back mechanism for transportation. 
[0088] The invention is also characterized in that 

20 when separating the accommodating mechanism, the 
playback mechanism is moved by the swiveling mech- 
anism and the moving mechanism away from the mov- 
ing range of the recording media accommodated in the 
accommodating mechanism. 

25 [0089] According to the invention, when separating 
the accommodating mechanism, the playback mecha- 
nism is moved by the swiveling mechanism and moving 
mechanism away from the range over which the record- 
ing media accommodated in the accommodating mech- 

30 anism move with the separating action; accordingly, the 
relative positioning between the playback mechanism 
and the accommodating mechanism can be changed 
freely, so that the interior space of the housing can be 
utilized effectively. 

35 [0090] Further, according to the invention, since the 
playback mechanism is moved away from the moving 
range of the recording media accommodated in the ac- 
commodating mechanism when separating the accom- 
modating mechanism, the accommodating mechanism 

40 can be separated at any desired accommodating posi- 
tion and, by moving the playback mechanism into the 
space created by the separating, the selected recording 
medium can be transported or played back. 
[0091] The invention is also characterized in that 

45 

the moving mechanism has a moving member sup- 
ported on a base member supported on the hous- 
ing, and movable in the inserting or ejecting direc- 
tion of the recording medium; 

50 the swiveling mechanism has a swiveling member 
whose base end is supported in angularly displace- 
able fashion on a base shaft protruding from the 
moving member, and on whose swiveling end the 
playback mechanism is supported; and 

55 the base member has a movement guiding portion 
for guiding the base shaft so as to perform the rec- 
tilinear movement, and the moving member has a 
swiveling motion guiding portion for guiding a 
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swiveling motion when the swiveling member swiv- 
els about the base shaft on the moving member. 

[0092] According to the invention, the moving mech- 
anism is constructed with the base member and the 
moving member. The moving member is supported on 
the base member, and is movable in the inserting or 
ejecting direction of the recording medium. The 
swiveling mechanism is supported at its base end in an- 
gularly displaceable fashion on the base shaft protrud- 
ing from the moving member. The playback mechanism 
is supported on the swiveling end of the swiveling mem- 
ber. The base member includes the movement guiding 
portion for guiding the base shaft of the swiveling mem- 
ber so as to move rectilinearly in the inserting or ejecting 
direction of the recording medium, and the moving 
member includes the swiveling motion guiding portion 
for guiding the swiveling motion when the swiveling 
member swivels about the base shaft on the moving 
member. With the angular displacement of the swiveling 
member about the base shaft, the playback mechanism 
can be moved in swiveling fashion, and with the rectilin- 
ear movement of the moving member relative to the 
base member, the playback mechanism supported on 
the swiveling end of the swiveling mechanism can be 
moved in rectilinear fashion. 

[0093] Further, according to the invention, the 
swiveling mechanism and the moving mechanism can 
be constructed by combining the swiveling member, 
moving member, and base member. 
[0094] The invention is also characterized in that the 
movement guiding portion is substantially L-shaped in 
form consisting of a first guide portion extending in the 
inserting or ejecting direction of the recording medium 
and a second guide portion continuing from one end of 
the first guide portion and extending in a prescribed an- 
gular direction from the first guide portion, and in that 
the swiveling motion guiding portion is formed in the 
moving member in an arc shape. 
[0095] According to the invention, the movement 
guiding portion is substantially L-shaped in form and, 
with the first guide portion extending in the inserting or 
ejecting direction of the recording medium, the playback 
mechanism can be moved into the space formed by sep- 
arating the accommodating mechanism, by aligning the 
direction of movement with the inserting direction of the 
recording medium. Since the swiveling motion guiding 
portion is formed in an arc shape, the angular displace- 
ment of the playback mechanism can be performed 
smoothly by combining the action of the swiveling mo- 
tion guiding portion with the second guide portion of the 
movement guiding portion. 

[0096] Further, according to the invention, the angular 
displacement and rectilinear movement of the playback 
mechanism can be performed smoothly by using the 
substantially L-shaped movement guiding portion 
formed in the base member and the arc-shaped 
swiveling motion guiding portion formed in the moving 



member. 

[0097] The invention is also characterized in that the 
moving mechanism has a transmission mechanism for 
transmitting the driving force for the movement, and the 
5 transmission mechanism contains a slip portion for lim- 
iting the driving force. 

[0098] According to the invention, the transmission 
mechanism of the moving mechanism includes the slip 
portion for limiting the driving force being transmitted for 
10 the movement; accordingly, when resistance to the 
movement of the playback mechanism increases, the 
separated portion acts to disengage the transmission of 
the driving force, so that the playback mechanism can 
stop reliably at the predetermined position. 
15 [0099] Further, according to the invention, since the 
separated portion for limiting the driving force is provid- 
ed in the transmission mechanism transmitting the driv- 
ing force for driving the moving mechanism, when re- 
sistance to the movement increases with the playback 
20 mechanism reaching a mechanical stop, the separated 
portion acts to disengage the transmission of the driving 
force, and the playback mechanism can thus be moved 
reliably to its stop position. 

[0100] The invention is also characterized in that the 
25 driving mechanism drives both sides of the moving 
member by dividing the driving force from a common 
driving source between the two sides. 
[0101] According to the invention, since the moving 
member is driven from both sides thereof with the driving 
30 force from the common driving source divided between 
the two sides, the rectilinear movement of the moving 
member relative to the base member, substantially free 
from unbalancing, can be accomplished. 
[0102] Further, according to the invention, since the 
35 transmission mechanism drives the moving member rel- 
ative to the base member with the driving force from the 
same driving source divided between both sides of the 
moving direction of the moving member, the moving 
member can be moved rectilinearly by substantially pre- 
40 venting uneven distribution of the driving force between 
the two sides. 

[0103] The invention is also characterized in that the 
transmission mechanism, after dividing the driving 
force, transmits the driving force to driving positions on 
45 both sides of the moving member via mechanisms of 
identical construction. 

[0104] According to the invention, since the driving 
force for moving the moving member relative to the base 
member is transmitted via the transmission mechanism 
50 having mechanisms of identical construction on both 
sides, the driving force is applied evenly to both sides 
so that the moving member can be moved smoothly 
without being unbalanced to one side or the other. 
[0105] Further, according to the invention, since the 
55 driving force from the same driving source is transmitted 
to both sides of the moving member by means of the 
transmission mechanism having mechanisms of identi- 
cal construction on both sides, the moving member can 
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be driven evenly to accomplish smooth rectilinear move- 
ment 

[0106] The recording media playback apparatus of 
the invention further comprises a floating mechanism for 
holding the playback mechanism in a floating condition 
within the housing when the playback mechanism per- 
forms information playback and/or recording on the re- 
cording medium. 

[0107] According to the invention, the recording me- 
dia playback apparatus contains in its housing an ac- 
commodating mechanism capable of accommodating a 
plurality of recording media. The accommodating mech- 
anism is separatable at a selected accommodating po- 
sition, and the playback mechanism which performs in- 
formation playback and/or recording on the recording 
medium mounted thereon can be moved into the space 
formed by the separating. \Mien performing playback 
and/or recording on the recording medium, the playback 
mechanism is held by the floating mechanism in such a 
manner as to float inside the housing. This substantially 
isolates the playback mechanism from vibrations and 
shocks transmitted from outside the housing, preventing 
positional displacements, etc. during operation and 
thereby allowing the playback and/or recording to be 
performed without interruption. Since the floating mech- 
anism need only be configured to be able to hold the 
playback mechanism in a floating condition, the neces- 
sary space can be reduced and the entire construction 
of the apparatus can be made compact, compared with 
the construction configured to hold the entire internal 
mechanism of the housing in a floating condition. 
[0108] According to the invention, the accommodat- 
ing mechanism is capable of accommodating a plurality 
of recording media inside the housing, and is separata- 
ble at the selected accommodating position. The play- 
back mechanism can be moved into the space formed 
by separating the accommodating mechanism and can 
perform recording media playback and/or recording. 
Since the floating mechanism elastically supports the 
playback mechanism to hold it floating, the effects of vi- 
brations and shocks transmitted from outside the hous- 
ing can be reduced to prevent interference from being 
caused to the recording media playback and/or record- 
ing. Since it is only necessary to hold the playback 
mechanism in a floating condition, the space necessary 
for accomplishing the floating by the floating mechanism 
can be reduced, thus achieving a reduction in the size 
of the housing. 

[0109] The invention is also characterized in that the 
accommodating mechanism is separated by means of 
a separating mechanism which enters the desired ac- 
commodating position and widens a gap to form the 
space. 

[0110] According to the invention, the accommodat- 
ing mechanism can be separated at the desired accom- 
modating position to allow the playback mechanism to 
enter the created space. 

[0111] Further, according to the invention, the accom- 



modating mechanism is separated at the desired ac- 
commodating position, so that it is possible to playback 
and/or record information on the the recording medium 
accommodated therein. 
5 [0112] The recording media playback apparatus of 
the invention further comprises: 

a support base supporting the playback mechanism 
thereon and having a moving mechanism for enter- 
to ing the space formed by separating the accommo- 
dating mechanism, the support base being support- 
ed by the floating mechanism in a floating condition 
with respect to the housing; and 
a lock mechanism moving relative to the support 
15 base for restraining the floating condition by re- 

straining the support base to the housing except 
when the playback mechanism performs recording 
media playback and/or recording. 

20 [0113] According to the invention, the lock mecha- 
nism is moved relative to the support base having the 
moving mechanism for moving the playback mecha- 
nism into the space formed by separating the accom- 
modating mechanism, the lock mechanism acting to re- 

25 strain the floating condition of the support base with re- 
spect to the housing except when the playback mecha- 
nism performs recording media playback and/or record- 
ing. With the provision of this lock mechanism, the play- 
back mechanism can be securely held restrained to the 

30 housing, except when performing playback and/or re- 
cording. 

[0114] Further, according to the invention, the floating 
mechanism can easily restrain the displacement of the 
support base relative to the housing mechanically by 
35 moving relatively to the support base supporting the 
playback mechanism. 

[0115] The invention is also characterized in that: 

the support base includes a lock shaft and an en- 
40 gaging member spaced apart from each other and 

protruding toward the lock mechanism; and 
the lock mechanism includes a first restrainer 
which, with the movement of the lock mechanism, 
restrains displacements of the lock shaft in the 
45 same direction as the direction of the movement, 

and a second restrainer which engages with the en- 
gaging member and restrains displacements per- 
pendicular to the direction of the movement 

50 [0116] According to the invention, the lock shaft and 
the engaging member are provided spaced apart from 
each other and protruding from the support base toward 
the lock mechanism. The lock mechanism includes the 
first restrainer and second restrainer. With the move- 

55 mentof the lock mechanism, the first restrainer restrains 
displacements of the lock shaft in the same direction as 
the direction of the movement. The second restrainer 
engages with the engaging member and restrains dis- 
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placements perpendicular to the direction of the move- 
ment Since, with the movement of the lock mechanism, 
the support base is restrained to the housing in the mov- 
ing direction of the lock mechanism as well as in the di- 
rection perpendicular to it, the playback mechanism 
movable relative to the support base by the moving 
mechanism can also be restrained to the housing by the 
lock mechanism. 

[0117] Further, according to the invention, since the 
lock shaft and engaging member provided spaced apart 
from each other and protruding from the support base 
toward the lock mechanism are restrained by the first 
and second restrainers of the lock mechanism, dis- 
placements in the same direction as the moving direc- 
tion as well as in the direction perpendicular to it can be 
securely restrained. 

[0118] The invention is also characterized in that 

the lock mechanism includes a lock member which 
makes the movement, and which is formed in a sub- 
stantially plate-like shape extending along the same 
direction as the direction of the movement; and 
the lock member has as the first restrainer a slot 
through which the lock shaft is inserted, and which 
has a shape elongated in the direction of the move- 
ment and decreasing in width from a start point to- 
ward an end point in the direction of the movement 
until the width becomes substantially equal to the 
outer diameter of the lock shaft, and as the second 
restrainer an engaging portion which engages with 
the engaging member at the end point in the direc- 
tion of the movement 

[0119] According to the invention, in the lock mecha- 
nism, the lock member formed in a plate-like shape ex- 
tending along the same direction as the direction of the 
movement, and having the first and second restrainers, 
is moved to restrain the support base. The lock member 
has a slot as the first restrainer through which the lock 
shaft is inserted, and which has a shape elongated in 
the direction of the movement and decreasing in width 
from the start point toward the end point in the direction 
of the movement until the width becomes substantially 
equal to the outer diameter of the lock shaft The lock 
shaft can be easily inserted in the slot at the start point 
before the lock member moves. By moving the lock 
member, the lock shaft inserted through the start point 
portion of the slot is guided into the end point where the 
slot width is substantially equal to the outer diameter of 
the lock shaft, and the movement of the lock member 
can thus be restrained. The second restrainer engages 
with the engaging member at the end point in the direc- 
tion of the movement, and thus restrains displacements 
in the direction perpendicular to the direction of the 
movement In this way, the support base is immobilized 
relative to the housing by being restrained in the same 
direction as the direction of the movement as well as in 
the direction perpendicular to it so that the floating con- 



dition is cancelled. 

[0120] Further, according to the invention, when the 
plate-like lock member is moved, the first restrainer, 
through which the lock shaft is inserted, and which has 

5 a shape elongated in the direction of the movement and 
decreasing in width from the start point toward the end 
point in the direction of the movement, restrains the 
base support in the same direction as the direction of 
the movement, while the engaging portion engages with 

10 the engaging member at the end point in the direction 
of the movement to restrain displacements in the direc- 
tion perpendicular to the direction of the movement; ac- 
cordingly, with the movement of the engaging member, 
restraints can be imposed in the same direction as the 

15 direction of the movement as well as in the direction per- 
pendicular to it 

[0121] The invention is also characterized in that 
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30 



the engaging member includes an engaging portion 
formed in spaced apart relation from the support 
base; 

the second restrainer of the lock member is so 
formed as to engage with the engaging member at 
the end point in the direction of the movement; and 
the first restrainer of the lock member includes a 
lock lever which restrains the lock shaft by being 
displaced in a direction different from the direction 
of the movement in interlocking fashion with the 
movement of the lock member. 



[01 22] According to the invention, the engaging mem- 
ber includes an engaging portion formed in spaced apart 
relation from the support base, and the lock member en- 
gages with the engaging portion at the end point in the 
35 direction of the movement to restrain displacements in 
the direction perpendicular to the direction of the move- 
ment As for displacements in the same direction as the 
direction of the movement, the lock shaft is restrained 
by the first restrainer of the lock member, and further- 
40 more, the movement of the lock shaft is restrained by 
the lock lever of the lock member in this way, displace- 
ments can be reliably restrained in a plane parallel to 
the moving direction of the lock member. 
[0123] Further, according to the invention, since the 
45 movement of the lock shaft protruding from the support 
base toward the lock mechanism is restrained not only 
by the first restrainer of the lock member but also by the 
lock lever, displacements in a plane parallel to the direc- 
tion of the movement can be restrained reliably. On the 
50 other hand, the second restrainer of the lock member 
engages with the engaging portion formed in spaced 
apart relation from the support base, so that the support 
base can be restrained to the housing at a position 
where high accuracy is obtained. 
55 [01 24] The invention is also characterized in that the 
lock mechanism restrains the floating condition in inter- 
locking fashion with the separating of the accommodat- 
ing mechanism when a state to perform playback and/ 
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or recording on the recording medium is entered. 
[0125] According to the invention, when the accom- 
modating mechanism is separated, and the playback 
mechanism is moved to enter the state to perform play- 
back and/or recording on the recording medium, the lock 5 
mechanism restrains the floating condition in interlock- 
ing fashion with the separating of the accommodating 
mechanism; accordingly, during the movement, etc. of 
the playback mechanism, the restrained condition can 
be maintained to prevent the positional relationship of 10 
the playback mechanism relative to other parts from 
changing. 

[0126] Further, according to the invention, since the 
lock mechanism restrains the floating condition in inter- 
locking fashion with the separating of the accommodat- *5 
ing mechanism when the playback mechanism is set to 
the state to perform playback and/or recording on the 
recording medium, the restrained condition can be 
maintained during the movement etc. of the playback 
mechanism to enhance the accuracy of the relative po- 20 
sitioning inside the housing and ensure reliable trans- 
portation and handling of the recording medium. 
[0127] The invention is also characterized in that the 
floating mechanism supports the playback mechanism 
at a plurality of places located in such a manner as to 25 
encircle portions where the lock mechanism restrains 
the support base. 

[0128] According to the invention, since the floating 
mechanism supports the support base in a floating con- 
dition with respect to the housing at places encircling 30 
the portions where the lock mechanism is provided, an 
elastic support can be provided to the support base ef- 
fectively and evenly. 

[01 29] Further, according to the invention, the support 
base can be elastically supported in a floating condition 35 
while maintaining a stable attitude relative to the hous- 
ing. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0130] Other and further objects, features, and advan- 
tages of the invention will be more explicit from the fol- 
lowing detailed description taken with reference to the 
drawings wherein: 



40 



45 



Fig. 1 is a sectional side elevation view showing 
schematically the construction of a CD playback ap- 
paratus 21 according to one embodiment of the 
present invention; 

Fig. 2 is a schematic perspective view showing a so 
CD 24 being inserted in the CD playback apparatus 
21 of Fig. 1; 

Fig. 3 is a simplified perspective view showing the 
CD 24 being played back in the CD playback appa- 
ratus 21 of Fig. 1 ; 55 
Fig. 4 is a simplified perspective view showing a plu- 
rality of CDs 24 being accommodated in the CD 
playback apparatus 21 of Fig. 1 ; 



Figs. 5A to 5C are cross sectional plan views show- 
ing, in simplified form, basic operating conditions of 
the CD playback apparatus 21 according to one em- 
bodiment of the present invention; 
Figs. 6A to 6H are simplified cross sectional side 
views showing a sequence of operations for insert- 
ing a CD 24 in the CD playback apparatus 21 of the 
embodiment of Fig. 1 ; 

Figs. 7A to 7F are simplified side views showing a 
sequence of operations for ejecting an accommo- 
dated CD 24 in the CD playback apparatus 21 of 
Fig. 1; 

Figs. 8A to 8F are simplified side views showing a 
sequence of operations for transporting a CD 24 in- 
to an accommodating position after playback in the 
CD playback apparatus 21 of Fig. 1; 
Figs. 9A to 9 1 are simplified side views showing a 
sequence of operations for playing back a CD 24 in 
the CD playback apparatus 21 of Fig. 1 ; 
Figs. 10Ato 10L are simplified side views showing 
a sequence of operations for changing CDs 24 ac- 
commodated in a stacker 23 for playback in the CD 
playback apparatus 21 of Fig. 1 ; 
Fig. 11 is a perspective view of a housing 22 of the 
CD playback apparatus 21 shown Fig. 1 ; 
Fig. 12 is a perspective view showing a mechanism 
section in the CD playback apparatus of Fig. 1 with 
the housing 22 removed; 

Fig. 13 is a front view of the mechanism section of 
Fig. 12; 

Fig. 14 is a rear view of the mechanism section of 
Fig. 12; 

Fig. 15 is a plan view of the mechanism section of 
Fig. 12; 

Fig. 16 is a cross sectional right-side elevation view 
of the mechanism section of Fig. 12 with the CD 24 
being inserted therein; 

Fig. 17 is a left-side view of the mechanism section 
of Fig. 12; 

Fig. 18 is a perspective view of a slide unit 60 for 
moving a PU unit 25 shown in Fig. 1 ; 
Fig. 19isa plan view of the slide unit 60 of Fig. 18; 
Fig. 20 is a plan view of the PU unit 25 of Fig. 1 ; 
Fig. 21 is a cross sectional view of a slip mechanism 
79 shown in Fig. 19; 

Fig. 22 is a perspective view of an insertion/ejection 
mechanism 34 shown in Fig. 1 ; 
Fig. 23 is a simplified perspective view showing a 
driving force transmission path of an insertion/ejec- 
tion roller 35 in the insertion/ejection mechanism 34 
of Fig. 22; 

Fig. 24 is a perspective view of a holder 39 consti- 
tuting part of the stacker 23 shown in Fig. 1; 
Fig. 25 is a plan view of the holder 39 of Fig. 24; 
Fig. 26 is a bottom view of the holder 39 of Fig. 24; 
Fig. 27 is a perspective view of the stacker 23 con- 
structed by stacking the holders 39 of Fig. 24; 
Figs. 28A and 28B are perspective views of a sep- 



13 



25 



EP 0 977 198 A2 



26 



arating slide plate 56 shown in Fig. 15; 

Fig. 29 is a simplified perspective view showing how 

the holders 39 are separated using the separating 

slide plates 56 of Figs. 28A and 28B; 

Fig. 30 is a side view of the separating slide plate 5 

56a of Fig. 28A; 

Fig. 31 is an exploded perspective view showing the 
construction relating to a floating mechanism 27 
and a lock mechanism 31 shown in Fig. 1; 
Fig. 32 is a perspective view showing the construe- 10 
tion relating to a separating mechanism 28 shown 
in Fig. 1; 

Fig. 33 is a plan view showing the mechanism sec- 
tion mounted on a chassis 50 in Fig. 31 ; 
Fig. 34 is a cross sectional view taken along cutting f 5 
line Y-Y in Fig. 33; 

Fig. 35A is a left-side view of a PU lifting slide plate 
1 30 for moving the PU unit 25 of Fig. 1 up and down; 
Fig. 35B is a left-side view showing the construction 
of a side plate 160 of the chassis 50 shown in Fig. 1 ; 20 
Fig. 36 is a perspective view of a basic mechanism 
section relating to the chassis 50 shown in Fig. 32; 
Fig. 37 is a left-side view showing the construction 
of a lifting slide plate 54 shown in Fig. 15; 
Fig. 38A is a left-side view of a gear mechanism 1 42 25 
for transmitting the driving force from a lifting motor 
52 shown in Fig. 12; 

Fig. 38B is a front view of the gear mechanism 142 
for transmitting the driving force from the lifting mo- 
tor 52 shown in Fig. 12; 30 
Figs. 39A and 39B are partial left-side views show- 
ing in simplified form the lifting condition of the in- 
sertion/ejection roller 35 in the insertion/ejection 
mechanism 34 of Fig. 22; 

Fig. 40 is a cross sectional left-side view of the in- 35 
sertion/ejection mechanism 34 of Figs. 39A and 
39B; 

Figs. 41 A to 41 D are partial plan views showing in 
simplified form the operating conditions of the inser- 
tion/ejection mechanism of Fig. 22; 40 
Fig. 42A is a perspective view showing the shape 
of a shutter member 88c shown in Fig. 41 ; 
Figs. 42B to 42D are simplified cross sectional 
views showing the operation of the shutter member 
88c of Fig. 41; 45 
Fig. 43A is a perspective view showing the shape 
of an insertion/ejection lever 165 shown in Fig. 41 ; 
Fig. 43B is a simplified cross sectional view showing 
the operation of the insertion/ejection lever 165 of 
Fig. 41; 50 
Fig. 44 is a perspective view of the lock mechanism 
31 of Fig. 31; 

Fig. 45 is a plan view of the lock mechanism 31 of 

Fig. 46 is a perspective view of a lifting base 1 38 55 
shown in Fig. 31; 

Fig. 47 is a perspective view of a lock member 1 33 
shown in Fig. 31; 



Fig. 48A is a perspective view of a lock release lever 
1 39 shown in Fig. 31 ; 

Fig. 48B is a perspective view of an interlocking le- 
ver 135 shown in Fig. 31; 

Fig. 48C is a perspective view of a lock lever 134 
shown in Fig. 31; 

Fig. 49 is a partial plan view showing the lock mech- 
anism 31 of Fig. 44 in a locked condition; 
Fig. 50 is a partial plan view showing the lock mech- 
anism 31 of Fig. 44 in an unlocked condition; 
Fig. 51 is a partial cross sectional front view show- 
ing the condition in which a lock piece 60c is re- 
strained by a lock portion 210 of the lock member 
133 shown in Fig. 47; 

Fig. 52 is a block diagram showing in simplified form 
the electrical configuration of the CD playback ap- 
paratus 21 of Fig. 1 ; 

Fig. 53 is a timing chart illustrating the operation of 
a control circuit 29 of Fig. 52; 
Fig. 54 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 55 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 56 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 57 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 58 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 59 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 60 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 61 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 62 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 63 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 64 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 65 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 66 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 67 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 68 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Fig. 69 is a timing chart illustrating the operation of 
the control circuit 29 of Fig. 52; 
Figs. 70 to 72 are timing charts illustrating the op- 
eration of the control circuit 29 of Fig. 52; 
Figs. 73A and 73B are simplified cross sectional 
plan views in schematic form showing the operation 
of the prior art; 

Figs. 74A and 74B are simplified cross sectional 
plan views showing in schematic form the operation 
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of an apparatus disclosed in a prior patent applica- 
tion; 

Fig. 75 is a cross sectional side view showing in 
schematic form the construction of the apparatus 
disclosed in the prior patent application; 
Figs. 76A and 76E are simplified cross sectional 
side views showing in schematic form the operation 
of the apparatus disclosed in the prior patent appli- 
cation. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0131] Now referring to the drawings, preferred em- 
bodiments of the invention are described below. 
[0132] Fig. 1 is a diagram showing diagrammatically 
the overcall construction of an automotive CD playback 
apparatus 21 which can be equipped with an auto- 
changer facility according to one embodiment of the 
present invention. A housing 22 is constructed conform- 
ing to the standard size as vehicle-mounted equipment, 
known as 1DIN, that is, about 18 cm in width, about 5 
cm in thickness, and about 17 cm in depth. The housing 
22 is installed on a dashboard of an automobile, or the 
like, so that the thickness direction becomes substan- 
tially equal to the vertical direction. 
[0133] Inside the housing 22 is installed a stacker 23 
as an accommodating mechanism which is capable of 
accommodating up to six disk-shaped recording media 
or CDs 24. Each CD 24 has a diameter of about 12 cm 
and a thickness of about 1.2 mm, and can be played 
back by a PU unit 25 which serves as a playback mech- 
anism. The entire construction of the stacker 23 can be 
moved up and down by means of a lifting mechanism 
26 which serves as a selection mechanism. A floating 
mechanism 27 supports the PU unit 25 in a mechanical- 
ly floating condition with respect to other parts so that 
the PU unit 25 can be substantially isolated from exter- 
nal vibrations and shocks when the CD 24 mounted 
thereon is being played back. When one accommodat- 
ing position is selected by the lifting mechanism 26, the 
stacker 23 is separated between top and bottom by a 
separating mechanism 28 to provide a space between 
the accommodating positions above and below the sep- 
arating position. On one side of the housing 22 are dis- 
posed an electronic circuit board, etc. containing a con- 
trol circuit 29 for controlling the movements of the vari- 
ous parts. 

[0134] The PU unit 25 is mounted displaceably on a 
slide base 30 which is supported on the bottom of the 
housing 22. The slide base 30 can be held by means of 
the floating mechanism 27 in such a manner as to float 
mechanically from the bottom of the housing 22. The 
control circuit 29 performs control so that the floating by 
the floating mechanism 27 is restrained by a lock mech- 
anism 31 , except when playing back the CD 24, to pre- 
vent the PU unit 25 from swaying independently of other 
parts in the housing 22. 



[0135] An insertion/ejection siot 33 as an opening 
through which the CD 24 is inserted or ejected is formed 
in a front panel 32 which serves as the operation panel 
of the housing 22. Within the housing 22, an insertion/ 

5 ejection mechanism 34 is provided adjacent to the in- 
sertion/ejection slot 33. The insertion/ejection mecha- 
nism 34 includes an insertion/ejection roller 35 and a 
supporting plate 36. The CD 24 being inserted orejected 
through the insertion/ejection slot 33 is mounted on the 

10 supporting plate 36 and transported in the direction of 
insertion or ejection by the rotation of the transport roller 
35. When the CD 24 is being transported or played back 
inside the housing 22, the insertion/ejection slot 33 is 
closed by a shutter mechanism 37 constituting an open/ 

f5 close mechanism. Further, the CD 24 inserted into the 
housing 22 is positioned in place by being moved in the 
reverse direction, i.e., in the direction of ejection, until it 
hits the shutter mechanism 37. In the condition shown 
in the figure, the turn table 38 of the PU unit 25 is on 

20 standby in its reference position and is ready to receive 
the CD 24 inserted through the insertion/ejection slot 33 
when the CD 24 is positioned in place. The stacker 23 
is constructed by stacking holders 39 one on top of an- 
other, each capable of holding one CD 24. The turn table 

25 38 is provided with a chucking mechanism 40 for holding 
the CD 24. 

[0136] Figs. 2, 3, and 4 are simplified schematic dia- 
grams showing how the CD 24 is inserted and played 
back in the CD playback apparatus 21 shown in Fig. 1 

30 and how it is accommodated in the stacker 23. Fig. 2 
shows the CD 24 being inserted through the insertion/ 
ejection slot 33 of the housing 22 and drawn into the 
housing 22 by being sandwiched between the insertion/ 
ejection roller 35 and supporting plate 36 of the inser- 

35 tion/ejection mechanism 34. When the CD 24 has been 
drawn into the housing 22, the shutter mechanism 37 in 
Fig. 1 closes the insertion/ejection slot 33 to prevent a 
new CD 24 from being inserted. Once the CD 24 has 
been drawn into the housing 22, the insertion/ejection 

40 roller 35 rotates in the reverse direction to push back the 
CD 24 until it is stopped by the shutter mechanism 37. 
Thus, it can be ensured to position the CD 24 at a correct 
position, that is, immediately inside the insert on/ejec- 
tion slot 33. 

45 [01 37] Fig. 3 shows the condition in which the PU unit 
25 moves upward from its standby position, mounts the 
thus positioned CD 24 on the turn table 38 by chucking, 
and moves into the separating space within the stacker 
23. It is also possible to play back the inserted CD 24 

50 by the PU unit 25 in this condition. 

[01 38] Fig. 4 shows the condition in which the CD 24 
mounted on the turn table 38 is being transferred from 
the PU unit 25, which has moved into the space within 
the stacker 23, to a holder 39 in the stacker 23. The hold- 

55 er 39, which is placed in a standby position below the 
CD 24 mounted and transported on the turn table 38, 
moves upward and removes the CD 24 from the turn 
table 38 by lifting the circumferential edge of the CD 24. 
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On the other hand, when a CD 24 accommodated in the 
stacker 23 is to be transferred onto the turn table 38 of 
the PU unit 25 for ejection, the holder 39 holding the CD 
24 moves downward and transfers the CD 24 held ther- 
eon onto the turn table 38. When accommodating the 
CD 24 into the stacker 23, the PU unit 25 from which the 
CD 24 has been transferred onto the holder 39 is moved 
out of the space in the stacker 23. When ejecting the 
CD 24, the PU unit 25 on which the CD 24 received from 
the holder 39 in the stacker 23 is mounted is withdrawn 
and the CD 24 is transferred onto the insertion/ejection 
mechanism 34. 

[01 39] Figs. 5A, 5B, and 5C are schematic plan views 
showing operating conditions of the CD playback appa- 
ratus 21 . Inside the housing 22 of the CD playback ap- 
paratus 21, a plurality of CDs 24 can be accommodated 
in the stacker 23. In the stacker 23, the CDs 24 are ac- 
commodated in a stacked array in the thickness direc- 
tion and are separable in the thickness direction at a 
desired accommodating position. The separation re- 
sults in the formation of a space into which the turn table 
26 of the PU unit 25 can be moved by combining an arc- 
like motion of a swiveling arm 27 with a rectilinear move- 
ment of a moving mechanism. 

[0140] Fig. 5A shows the condition in which the turn 
table 26 is retracted outside the moving range of the 
CDs 24 accommodated in the stacker 23. Fig. 5B shows 
the condition in which by the swiveling motion of the 
swiveling arm 27 the turn table 26 is moved to its stand- 
by position on a center line 24a passing through the 
center of the CD 24 inserted from outside the housing 
22. Fig. 5C shows the condition in which the CD 24 is 
held on the turn table 26 and moved into the space cre- 
ated by separating the stacker 23. Transitions between 
the conditions shown in Figs. 5A, 5B, and 5C are con- 
trolled by the control circuit 29 disposed on one side of 
the housing 22. 

[0141] Figs. 6A to 6H, Figs. 7A to 7F, Figs. 8A to 8F, 
Figs. 9A to 91, and Figs. 10Ato 10L are simplified sche- 
matic diagrams showing how the CD 24 is inserted, 
ejected, accommodated, played back, and changed in 
the CD playback apparatus 21 of the present embodi- 
ment. Fig. 6A shows an insertion standby condition. In 
the insertion/ejection mechanism 34, the insertion/ejec- 
tion roller 35 is lowered, ready to draw in the CD 24 when 
inserted. In the stacker 23, all the holders located below 
the holder 39 corresponding to the selected accommo- 
dating position are moved down to create a space ther- 
ebetween, while all the holders located above the se- 
lected holder 39 are moved up. The CD 24 will be moved 
into the space created between the selected holder 39 
and the holders located above it. The PU unit 25 is on 
standby in the standby position near the exit of the in- 
sertion/ejection mechanism 34. 

[0142] Fig. 6B shows the condition in which the user 
of the CD playback apparatus 21 has inserted one CD 
24 in the insertion/ejection slot 33 in Fig. 1 . The inser- 
tion/ejection roller 35 of the insertion/ejection mecha- 



nism 34 first draws the inserted CD 24 into the housing 
22, as shown in Fig. 6C, and then rotates in the reverse 
direction to position the CD 24, as shown in Fig. 6D. Af- 
ter the CD 24 has been drawn, as shown in Fig. 6C, the 
5 shutter mechanism 37 in Fig. 1 is closed. VNfrien the CD 

24 is moved in the reverse direction, as shown in Fig. 
6D, the rear edge of the CD 24 stops abutting the shutter 
mechanism 37 in Fig. 1 , and the CD 24 is thus positioned 
in place. 

10 [0143] When the CD 24 has been positioned as 
shown in Fig. 6D, the PU unit 25 moves upward and 
receives the CD 24 by holding it on the turn table 38, as 
shown in Fig. 6E. The chucking mechanism 40 provided 
on the turn table 38 is activated to clamp the CD 24 onto 

15 the turn table 38, as shown in Fig. 6F. Next, the PU unit 

25 is moved in the direction of insertion, drawing the CD 

24 out of the insertion/ejection mechanism 34 and trans- 
porting it into the stacker 23, as shown in Fig. 6G; then, 
in the PLAY condition as shown in Fig. 6H, the lock 

20 mechanism 31 in Fig. 1 is released, allowing the PU unit 

25 to be supported on the floating mechanism 27 in a 
mechanically floating fashion, and in this condition, in- 
formation is played back from the CD 24. 

[0144] Figs. 7A to 7F illustrate a sequence of opera- 

25 tions for ejecting the CD 24 from the playback condition 
shown in Fig. 6H. In the playback condition in Fig. 7A, 
the lock mechanism 31 in Fig. 1 is in an unlocked con- 
dition, but in Fig. 7B, the lock mechanism 31 in Fig. 1 is 
activated to restrain the floating condition provided by 

30 the floating mechanism 27 in Fig. 1. In Fig. 7C, the PU 
unit 25 is moved away from the inside of the stacker 23 
to the standby position near the exit of the insertion/ejec- 
tion mechanism 34. In Fig. 7D, the chucking mechanism 
40 is activated to unclamp the CD 24 from the turn table 

35 38. In Fig. 7E, the PU unit moves down into the standby 
position, while at the same time, the insertion/ejection 
roller 35 of the insertion/ejection mechanism 34 lowers, 
thus holding the CD 24 between the insertion/ejection 
roller 35 and the supporting plate 36. In this way, the CD 

40 24 is transferred from the PU unit 25 to the insertion/ 
ejection mechanism 34. In Fig. 7F, the insertion/ejection 
roller 35 rotates to eject the CD 24. The ejection opera- 
tion is stopped when the CD 24 is ejected partway 
through the insertion/ejection slot 33 in Fig. 1, thus al- 

45 lowing the user of the CD playback apparatus 21 to draw 
out the CD 24. 

[0145] Figs. 8A to 8F are simplified schematic dia- 
grams illustrating how the CD 24 is accommodated in 
an accommodating position inside the stacker 23. The 

50 following explanation is given by assuming that the 
PLAY condition shown in Fig. 8A is the same as the 
PLAY condition shown in Fig. 6H. When the CD 24 in- 
serted through the insertion/ejection slot 33 is to be ac- 
commodated in the stacker 23, the sequence of opera- 

55 tions in Figs. 6 A to 6H is immediately followed by the 
sequence of operations for accommodating the CD 24 
without playing back the CD 24. In Fig. 8B, after the lock 
mechanism 31 in Fig. 1 is activated to restrain the float- 
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ing condition, the PU unit 25 and the holder 39 for hold- 
ing the CD 24 are moved upward. In Fig. 8C, the CD 24 
damped on the turn table 38 by the chucking mecha- 
nism 40 of the PU unit 25 is undamped. In Fig. 8D, the 
PU unit 25 moves downward, disengaging the CD 24 
from the turn table 38 and allowing it to rest on the holder 
39. In Fig. 8E, the PU unit 25 moves to a position below 
the insertion/ejection mechanism 34, and in Fig. 8F, the 
separated section of the stocker 23 is moved down, the 
stacker 23 thus being reassembled into one unit. 
[0146] Figs. 9A to 91 illustrate a sequence of opera- 
tions for ejecting a desired one of the CDs 24 accom- 
modated in the stocker 23. When the holder 39 holding 
the CD 24 to be ejected is selected in the condition 
shown in Fig. 9A where the PU unit 25 is positioned be- 
low the insertion/ejection mechanism 34 and the entire 
stocker 23 is in the downward position, the stocker 23 
is separated between the upper section, including the 
selected holder 39, and the lower section located below 
the selected holder 39, as shown in Fig. 9B. In Fig. 9C, 
the PU unit 25 moves into the thus created space in the 
stocker 23. In Fig. 9D, the PU unit 25 moves upward to 
hold on the turn table 38 the CD 24 to be ejected. In Fig. 
9D, the chucking mechanism 40 of the turn table 38 is 
activated to damp the CD 24. In Fig. 9E, the holder 39 
on which the CD 24 was held moves downward and the 
CD 24 is now mounted on the turn table 38. In Fig. 9F, 
the PU unit 25 induding the turn table 38 with the CD 

24 mounted thereon moves away from the space creat- 
ed in the stocker 23 to the standby position near the exit 
of the insertion/ejection mechanism 34. The CD 24 is 
inserted in the space between the lifted insertion/ejec- 
tion roller 35 and the supporting plate 36. In Fig. 9G, the 
CD 24 damped on the turn table 38 by the chucking 
mechanism 40 is undamped, and in Fig. 9H , the PU unit 

25 is moved downward and, at the same time, the in- 
sertion/ejection roller 35 is lowered, thereby removing 
the CD 24 from the turn table 38 by holding the CD 24 
between the insertion/ejection roller 35 and the support- 
ing plate 36; the insertion/ejection roller 35 is then rotat- 
ed to eject the CD 24. In Fig. 9H, when the CD 24 is 
removed from the insertion/ejection slot 33 by the user, 
the insertion standby condition is entered, allowing the 
insertion of a new CD 24. 

[0147] Figs. 10A to 10L illustrate a sequence of disc 
change operations for changing one CD 24 in the PLAY 
condition for another CD 24 accommodated in the stock- 
er 23. The sequence of operations from Figs. 1 0A to 1 0F 
is the same as the sequence of operations shown in 
Figs. 8A to 8F. The sequence of operations from Figs. 
10G to 1 0K is the same as the sequence of operations 
shown in Figs. 9Ato 9E. In Fig. 10L, after the lock mech- 
anism 31 in Fig. 1 is released and the PU unit 25 placed 
in a mechanically floating condition by the floating mech- 
anism 27 in Fig. 1 , the holder 39 holding the selected 
CD 24 is moved down so that the CD 24 can be played 
back. Since the locking by the locking mechanism 39 in 
Fig. 1 is released, the CD 24 can be played back with 
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the floating mechanism 27 acting to substantially isolate 
the PU unit 25 from external shocks and vibrations. 
However, since there is a possibility that the PU unit 25 
may be displaced relative to other parts because of the 

5 absorption of vibrations, it is preferable that the PU unit 
25 with the CD 24 mounted thereon be moved to a po- 
sition where the CD 24 does not hit surrounding parts. 
[0148] Fig. 11 shows an external view of the CD play- 
back apparatus 21 of Fig. 1. In the vidnity of the inser- 

10 tion/ejection slot 33 of the front panel 32, there are pro- 
vided selector buttons 41 to 46 so that the accommo- 
dating position of a CD 24 accommodated in the stocker 
23 can be spedfied. The accommodating positions are 
assigned numbers 1 to 6, for example, in sequence from 

15 bottom to top, and the corresponding number is sped- 
fied using the appropriate one of the selector buttons 41 
to 46. 

[0149] Fig. 12 shows the construction of the internal 
mechanism of the CD playback apparatus 21 of Fig. 1 

20 with the housing 22 removed. Figs. 13 and 14 show the 
internal mechanism of Fig. 12 as viewed from the front 
and the rear, respectively. Figs. 15, 16 and 17 show the 
internal mechanism of Fig. 12 with the CD 24 inserted 
as viewed from the top, the right-hand side and the left- 

25 hand side, respectively. The entire construction of the 
internal mechanism is supported on a chassis 50, the 
front side being the side where the front panel 32 of the 
housing 22 is disposed and the rear side being the side 
opposite from the front panel 32. The shutter mecha- 

30 nism 37, the insertion/ejection mechanism 34 and so on 
are arranged in the forward section of the chassis 50, 
while the stocker 23 and so on are mounted in the rear- 
ward section. 

[0150] The PU unit 25 is mounted movably in the 
35 backward and forward directions between the reference 
position for standby shown in Fig. 15 and the insertion 
position in the stocker 23, with the center position of the 
turn table 38 always lying on the center line 51 of the 
chassis 50. Further, the PU unit 25 can be moved from 
40 the reference position shown in Fig. 15 in cornering 
fashion with the turn table 38 at the cornering end, to 
move the turn table 38 to a position below the insertion/ 
ejection mechanism 34. 

[01 51] Disposed at both widthwise ends of the chas- 
45 sis 50 are the moving mechanism 26 for moving the 
stocker 23 up and down, the separating mechanism 28 
for separating the stocker 23, and the mechanism for 
operating the PU unit 25 and the lock mechanism 31, 
the mechanisms comprising slide plates or the like mov- 
50 able back and forth in reciprocating fashion. A lifting mo- 
tor 52 and a splitting motor 53 for driving the slide plates 
are mounted in the rear corners of the chassis 50. The 
lifting motor 52 moves the lifting slide plates 54 back and 
forth along the chassis 50 and selects the accommodat- 
55 ing position of the stocker 23 based on the number of 
stack levels counted by a count sensor 55. Based on 
the accommodating position selected by the lifting motor 
52, the splitting motor 53 drives the separating slide 
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plates 56 to separated the stacker 23. 
[0152] A separating origin point switch 57 and a lifting 
origin point switch 58 for indicating the origin points of 
the separating slide plates 56 and the lifting slide plates 
54, respectively, are mounted at the front and rear sides 
of the chassis 50. The intermediate position of the slit- 
ting slide plates 56 is detected by a separating position 
sensor 59. The separating position sensor 59 is a line- 
arly variable resistor, and is used so as to indicate the 
position by an analog voltage. The sensor output is N 
D converted and treated as a digital value. 
[01 53] In the present embodiment the lifting motor 52 
is also used to drive the insertion/ejection roller 35. The 
insertion/ejection roller 35 moves down to operate only 
when inserting or ejecting the CD 24, otherwise it is held 
in the lifted position; therefore, to simplify the mecha- 
nism, the insertion/ejection roller 35 is driven by the lift- 
ing motor 52 at all times. When it becomes necessary 
to move the stacker 23 up or down, a clutch mechanism 
is operated to couple the driving force to the lifting slide 
plates 54. The clutch mechanism in the present embod- 
iment allows the driving force of the lifting motor 52 to 
be coupled to the lifting slide plates 54 when the sepa- 
rating slide plates 56 are at the most recessed point 
When the separating slide plates 56 have moved away 
from the most recessed point, the clutch mechanism 58 
disengages the driving force of the lifting motor 52 from 
the lifting slide plates 54. 

[0154] Fig. 18 shows the construction of a slide unit 

60, mounted on the slide base 30, for moving the PU 
unit 25. Fig. 19 is a perspective plan view showing a 
slide plate 61 of the slide unit 60 moved rearward rela- 
tive to the slide base 30. Fig. 20 shows the construction 
in connection with the swivel plate 62. The slide unit 60 
substantially comprises the slide plate 61 and the swivel 
plate 62. The slide plate 61 is movable backward and 
forward relative to the slide base 30. The swivel plate 
62 can be swiveled about a swivel axis 63 provided at 
its base end in such a manner as to cause the PU unit 
25 at the tip to describe an arc relative to the slide plate 

61 . An arc-shaped guide slot 64 for guiding the swiveling 
motion of the swivel plate 62 is formed in the slide plate 
61 . An L-shaped guide slot 65 consisting of a longitudi- 
nal slot 66 and a lateral slot 67 is formed in the slide 
base 30. The swivel axis 63 has a protrusion 68 which 
engages in the L-shaped guide slot 65 of the slide base 
30; when the protrusion 68 is engaged in the lateral slot 
67 of the L-shaped guide slot 65, a protrusion 69 pro- 
vided on the swivel plate 62 engages in the arc-shaped 
guide slot 64 of the slide plate 61 , allowing the swivel 
plate 62 to swivel. When the protrusion 68 on the swivel 
plate 62 becomes engaged in the longitudinal slot 66 of 
the L-shaped guide slot 65, further swiveling motion of 
the swivel plate 62 is prevented, allowing only forward 
and backward movements with the protrusion 68 en- 
gaged in the longitudinal slot 66. 

[0155] The PU unit 25 is moved on the swivel plate 
62 by means of a feed screw shaft 71 which is driven 
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for rotation by a feed motor 70. The positioning of the 
PU unit 25 at the origin point on the turn table 38 is de- 
tected by a PU origin point switch 72. In the case of a 
conventional PU unit, when the PU unit has reached the 

5 origin point, no further driving by the feed motor 70 is 
not performed. In the present embodiment, on the other 
hand, the PU unit 25 is not stopped mechanically at the 
origin point, but the feed motor 70 is further driven, 
thereby enabling the clamping by the chucking mecha- 

10 nism 40 to be released. The clamp released condition 
is detected by a clamp release switch 73. The turn table 
38 is directly driven for rotation by a spindle motor 74. 
[01 56] The slide unit 60 is moved relative to the slide 
base 30 by means of a slide motor 75. The slide motor 

15 75 is mounted on the slide base 30, and the moving po- 
sition of the slide plate 61 is detected by a slide origin 
point switch 76, a slide completion switch 77, and an 
insertion/ejection standby switch 78. In the slide unit 60, 
a gear mechanism for transmitting the driving force of 

20 the slide motor 75 to the slide plate 61 includes a slip 
mechanism 79 for preventing the transmission of exces- 
sive driving force. The forward movement of the slide 
plate 61 is limited by pins 61 a striking against prescribed 
portions of the transport mechanism 34. 

25 [01 57] On the back of the slide base 30 are provided 
floating shafts 60a , lock shafts 60b, and a lock piece 60c 
in protruding fashion. The floating shafts 60a are used 
to hold the slide unit 60 in a floating condition. The lock 
shafts 60b and lock piece 60c are used to immobilize 

30 the slide unit 60. 

[0158] Fig. 21 shows the construction of the slip 
mechanism 79. The slip mechanism 79 comprises two 
gears 79b and 79c mounted on a common shaft 79a. 
The gear 79b on the side connected to the slide motor 

35 75 is fixed to the shaft 79a. The gear 79c on the side 
connected to the slide plate 61 is not fixed to the shaft 
79a, but is rota table around the shaft 79a. Since the gear 
79c is pressed by a spring 79e against a snap ring 79d 
fixed to the shaft 79a, the driving force is transmitted by 

40 the fractional force working between the gear 79c and 
the snap ring 79d. 

[0159] When the driving force becomes greater than 
the frictional force, rotational slippage occurs, so that 
the driving force being transmitted from the gear 79b to 

45 the shaft 79a is not transmitted to the gear 79c via the 
snap ring 79d. That is, when the slide plate 61 is moved 
farthest away from the slide base 30, bringing the PU 
unit 25 into the inside space of the stacker 23, or when 
the slide plate 61 is drawn back toward the slide base 

50 30 into its home position, further movement of the slide 
plate 61 is checked by a mechanical stop, which causes 
the slip mechanism 79 to turn freely. If control is per- 
formed to stop the slide motor 75 after driving the slide 
motor 75 by allowing a sufficient time before the slip 

55 mechanism 79 is caused to turn freely, the stopping po- 
sition of the slide plate 61 can be controlled with high 
accuracy. On the other hand, if control is performed by 
detecting the position using an optical sensor or the like, 
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accurate positioning is difficult to achieve because of 
mechanical control delay, etc. The present embodiment 
can thus achieve reliable and highly accurate position- 
ing with simple control. 

[0160] The linear movement of the slide unit 60 is per- 
formed via the gear mechanisms of identical construc- 
tion by transmitting the driving force, conveyed from the 
slip mechanism 79, to both sides of the slide base 30 by 
means of the link shaft. Since both sides are driven si- 
multaneously and equally, a smooth movement can be 
accomplished. 

[0161] Fig. 22 shows the construction of the insertion/ 
ejection mechanism 34 and an open/close mechanism 
including the shutter mechanism 37. The driving forces 
of the lifting motor 52 and splitting motor 53 mounted in 
the rearward section are transmitted to spur gears 80 
and 81 , respectively. Since the transport roller 35 in the 
transport mechanism 34 is driven by the lifting motor 52 
mounted in the rearward section, as previously de- 
scribed, a drive shaft 82 with the spur gear 80 clamped 
to its base end is provided in extending fashion and cou- 
pled at its other end to a gear mechanism 83. Likewise, 
the driving force of the splitting motor 53 mounted in the 
rearward section is transmitted via a drive shaft 84 with 
the spur gear 81 clamped to its base end, to rotate a link 
shaft 85 linking between both sides and thus drive both 
separating slide plates 56 equally in the forward and 
backward directions via gear mechanisms 86 and 87 
provided at both ends of the link shaft 85. 
[0162] The shutter mechanism 37 in the open/close 
mechanism includes an open/close slide plate 88a, a 
shutter sliding member 88b, and a shutter member 88c. 
The open/close mechanism itself further includes open/ 
close pins 89a in conjunction with which an open/close 
stopper 89b and a pin sliding plate 89c are provided. 
The open/close pins 89a as a pair are arranged at both 
widthwise ends, spaced apart by a distance smaller than 
the diameter of the CD 24 to prevent another CD 24 from 
being inserted. When inserting the first CD 24, or when 
ejecting a CD 24, the open/close pins 89a are retracted 
out of the moving range of the CD 24 by the insertion or 
ejecting force of the CD 24 to allow the insertion or ejec- 
tion of the CD 24. When preventing double insertion, the 
open/close pins 89a are restrained by the open/close 
stopper 89b and do not retract when being hit by a CD 
24, thus preventing the insertion of the CD 24. The shut- 
ter member 88c f as earlier described, is used when po- 
sitioning the inserted CD 24 in place by rotating the 
transport roller 35 in the reverse direction. 
[0163] Further, an insertion detection switch 90a, an 
insertion presence/absence switch 90b, an insertion 
completion switch 90c, and an ejection completion 
switch 90d are also provided in connection with the in- 
sertion and ejection of the CD 24. 
[0164] Fig. 23 shows a simplified schematic of the 
gear mechanisms for driving the separating slide plate 
56 and the insertion/ejection roller 35. A bevel gear 83a 
forming a part of the gear mechanism 83 is provided at 



the end of the drive shaft 82, and transmits the driving 
force from the lifting motor 52 via a bevel gear 80 to a 
bevel gear 83b and a spur gear 83c. A bevel gear 84a 
is provided at the end of the drive shaft 84, and transmits 

5 the driving force from the splitting motor 53 via a bevel 
gear 81 to a bevel gear 84b and a spur gear 84c. The 
link shaft 85 is provided with spur gears 85a and 85b at 
its right end and a spur gear 85c at its left end. The driv- 
ing force from the splitting motor 53 is transmitted from 

10 the spur gear 84c to the spur gear 85a via a spur gear 
86b mounted on a shaft 86a of the gear mechanism 86. 
[01 65] The spur gear 86b is not fixed to the shaft 86a, 
but is rotatable freely around the shaft 86a. A spur gear 
86c and a pinion gear 86d are mounted at both ends of 

15 the shaft 87a of the gear mechanism 86. The gear mech- 
anism 87 at the left side comprises a spur gear 87b ro- 
tatable freely around a shaft 87a and a spur gear 87c 
and pinion gear 87d mounted at both ends of the shaft 
87a, and has the same construction as the gear mech- 

20 anism 86 at the right side. 

[0166] When the driving force is transmitted to the 
spur gear 85a, the link shaft 85 rotates and the driving 
force is transmitted to the spur gears 86c and 87c via 
the spur gears 85b and 85c, respectively. This driving 

25 force causes the pinion gears 86d and 87d to rotate, 
thus driving the racks of the separating slide plates 56b 
and 56a back and forth. In the gear mechanism 87 at 
the leftside, the driving force transmitted from the lifting 
motor 52 via the drive shaft 82 is transmitted via the spur 

30 gear 87b to the drive mechanism for the insertion/ejec- 
tion roller 35. 

[01 67] More specifically, the gear mechanism 83 also 
includes spur gears 83d and 83e which are driven by 
the spur gear 83c via the spur gear 87b in the gear 

35 mechanism 87. The spur gear 83e is mounted on the 
insertion/ejection roller 35 and can thus drive the inser- 
tion/ejection roller 35 for rotation. The insertion/ejection 
roller 35 is driven for rotation whenever the lifting motor 
52 is put in operation. However, as long as the insertion/ 

40 ejection roller 35 is placed in the lifted position shown in 
Fig. 39A, as will be described later, the rotation does not 
cause any ill effect. 

[01 68] Figs. 24, 25, 26 and 27 show the constructions 
of the holder 39 and the stacker 23 constructed by stack- 

45 ing the holders 39. Fig. 24 is a perspective view, Fig. 25 
is a plan view and Fig. 26 is a bottom view. Fig. 27 is a 
perspective view of the stacker 23 constructed by stack- 
ing the plurality of holders 39. The holder 39 is substan- 
tially semicircular in shape. A CD mounting portion 91 

50 for mounting a CD 24 is formed along the inner circum- 
ference of the holder 39. The holder 39 is designed so 
as to hold the circumference of the CD 24 along a length 
greater than the semicircular length so that the CD 24 
can be held by just placing the CD 24 in a horizontal 

55 position onto the CD mounting portion 91 . A retention 
projection 92 for holding the CD 24 mounted on the CD 
mounting portion 91 in place is formed at the rear end 
of the holder 39. Splitting projections 93, 94, 95, and 96, 
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used when separating the holder 39 by the separating 
slide plates 56 are formed on both sides of the holder 
39. Further, a pair of insertion holes 97 and 98 are 
formed at both widthwise sides of the holder 39. Posi- 
tional displacement prevention projections 99 and 100 
are formed in the forward section of the surface of the 
holder 39. 

[0169] Fig. 27 shows the stacker 23 constructed by 
stacking the holders 39. The stacker 23 includes a bot- 
tom plate 101 which is lifted up and down by the lifting 
slide plates 54, a pair of lift guides 102 and 103 formed 
protruding upward from the base plate 101 , the six hold- 
ers 39 through the insertion holes 97 and 98 of which 
are inserted the lift guides 102 and 103, and a top plate 
104. The top plate 104, except for the center cut-out 105 
thereof, is formed in a substantially rectangular shape 
so that it can hold down the upper surface of the CD 24 
mounted on the uppermost holder 39. Splitting projec- 
tions 106 to 109 corresponding to the separating pro- 
jections 93 to 96 of the holders 39 are formed at the four 
comers of the rectangle. The top plate 104 is also pro- 
vided with insertion holes 1 1 0 and 1 1 1 through which the 
lift guides 102 and 103 are inserted, and positional dis- 
placement prevention holes 1 1 2 and 1 1 3 which engage 
on the positional displacement prevention projections 
99 of the uppermost holder 39. In the present embodi- 
ment, the holders 39 of identical construction can be 
used for accommodating a plurality of CDs 24. 
[0170] Figs. 28A and 28B show the shape of the sep- 
arating slide plates 56 that can separate the stacker 23 
at a desired position. Fig. 28A shows the right-side sep- 
arating slide plate 56a, and Fig. 28B shows the left-side 
separating slide plate 56b. The separating slide plates 
56a and 56b on both the sides will be denoted by refer- 
ence numeral 56. Two pairs of upper and lower cams 

120 and 121 are formed on each separating slide plate 
56, one upper/lower cam pair in the forward section and 
the other pair in the rearward section of the plate. The 
separating projections 93 to 96 on the holder 39 at the 
accommodating position at which the stacker 23 is sep- 
arated move upward along the slopes of the upper cams 
120. The holder underneath the holder 39 at which the 
stacker 23 is separated is prevented by the lower cams 

121 from moving upward. The separating projections 93 
to 96 moving upward along the slopes of the upper cams 
1 20 are separated by separators 1 22 between the hold- 
er 39 at the accommodating position and the holder 39 
above it When the uppermost holder 39 is selected, the 
separating projections 106 to 109 on the top plate 104 
are separated by the separators 122. The lower holder 
39 is further pressed downward by the spring force of 
pressing portions 123. The forward and backward 
movements of the separating slide plates 56 are accom- 
plished by driving the racks 124, each provided in the 
forward upper section of each separating slide plate 56, 
by means of the pinion gears. A spring retainer 125 for 
interlocking with the PU lifting slide plate that will be 
mentioned later is provided on the upper side of each 
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separating slide plate 56, and a pin 126 is provided in 
protruding fashion on one side of the plate. 
[0171] Fig. 29 shows the upper cams 120 and lower 
cams 121 displacing the separating projections 93 to 96 

5 to separate the holders 39. Using the separating slide 
plates 56 shown here, the separated conditions shown 
in Figs. 6 to 10 can be accomplished. 
[0172] Fig. 30 shows the shape of the separating slide 
plate 56 that can separate the stacker 23 at a desired 

W position. Two pairs of upper and lower cams 120 and 
121 are formed on the separating slide plate 56, one 
upper/lower cam pair in the forward section and the oth- 
er pair in the rearward section of the plate. The separat- 
ing projections 93 to 96 of the holder 39 accommodated 

f5 in the accommodating position at which the stacker 23 
is to be separated move upward along the slopes of the 
upper cams 1 20. The lower cams 1 21 act to press down 
the upper faces of the separating projections 93 to 96 
of the holder located underneath Ihe holder 39 at which 

20 the stacker 23 is separated. The separating projections 
93 to 96 moving upward along the slopes of the upper 
cams 1 20 are separated by separators 1 22 between the 
holder 39 at the accommodating position and the holder 
39 above it. When the uppermost holder 39 is selected, 

25 the separating projections 106 to 109 on the top plate 
104 are separated by the separators 122. The lower 
holder 39 is further pressed downward by the spring 
force of pressing portions 1 23. The forward and back- 
ward movements of the separating slide plate 56 are ac- 

30 complished by driving the rack 124, provided in the for- 
ward upper section of the separating slide plate 56, by 
means of the pinion gear in the gear mechanism 86 or 
87 shown in Fig. 22. A spring retainer 1 25 for interlock- 
ing with the PU lifting slide plate to be described later is 

35 provided on the upper side of the separating slide plate 
56. 

[0173] In Fig. 30, the relationships between the sep- 
arating projections 93 and 94 and the moving position 
of the separating slide plate 96 are indicated by refer- 

40 ence characters 93a1, 93a2, .... 94c, etc. Characters 
"a", "b", and "c" following the numbers "93" and "94" des- 
ignating the separating projections correspond to the 
holder 39 located above the selected holder 39, the se- 
lected holder 39, and the holder 39 located below the 

45 selected holder 39, respectively. If the selected holder 
39 is the uppermost holder 39, the member located 
above it is the top plate 1 04. If the selected holder 39 is 
the lowermost holder 39, the member located below it 
is the bottom plate 101. The last numbers "1", "2", "3", 

50 and "4" correspond to the separated conditions of the 
stacker 23. 

[0174] Referring to Figs. 6 to 10, "1" indicates the 
stocker 23 in the closed condition corresponding to Figs. 
8F, 9A, 10F, and 10G. The number "2" indicates the sep- 
55 arated condition corresponding to Figs. 8B to 8E, 9B to 
9E, 10B to 10E, and 10H to 10K. The number "3" indi- 
cates the condition corresponding to Figs. 6H, 7A, 8A, 
10A, and 10L. The number M" indicates the condition 
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corresponding to Figs. 6Ato 6G, 7B to 7F, and 9F to 91. 
[0175] Fig. 31 shows a simplified schematic of the 
floating mechanism 27 and the lock mechanism 31 for 
the slide base 30. The floating mechanism 27 includes 
dampers 1 30 mounted on the chassis 50, floating shafts 
60a inserted in the dampers 130 from the slide base 30 
side, and springs 131 disposed outwardly of the damp- 
ers 1 1 30 and the floating shafts 60a. Lock shafts 60b and 
a lock piece 60c are also provided on the slide base 30 
in such a manner as to protrude toward the chassis 50. 
A locking notch 1 32 is formed in the lock piece 60c. The 
lock mechanism 31 mounted on the chassis 50 restrains 
the lock shafts 60b to prevent relative motion in a plane 
perpendicular to the thickness, i.e., in the horizontal 
plane, and restrains the vertical motion of the PU unit 
25 by using the locking notch 132 of the lock piece 60c. 
[0176] The lock mechanism 31 includes a lock mem- 
ber 133, a lock lever 134, an interlocking lever 135, and 
a spring 136. When the PU lifting slide plate 137 moves 
backward, and a lock release lever 139, moving along 
one side of a lifting base 1 38 in interlocking fashion with 
the PU lifting slide plate 137, angularly displaces the in- 
terlocking lever 135, the lock member 133 is caused to 
slide to the left in interlocking fashion. 
[0177] The floating mechanism 27 constructed with 
the dampers 130 and springs 1 31 is provided on the out- 
er circumferential side of the lock mechanism 31 . The 
slide base 30 can be held in a stable and uniform floating 
condition with respect to the lifting base 1 38. 
[0178] Fig. 32 shows an external view of the mecha- 
nism block with the separating mechanism 29, lock 
mechanism 31 . etc. mounted on the chassis 50. Further, 
Fig. 33 shows a plan view of the mechanism block, and 
Fig. 34 shows a cross section taken along cutting line 
Y-Y. 

[0179] A pressure lever 140 for pressing discs is dis- 
posed in the center of the front section of the chassis 
50. When the stacker 23 is separated, the CDs 24 ac- 
commodated in the holders 39 in the lower separated 
section are pressed from the front side by the pressure 
lever 140 so that the CDs24 do notcome off the holders 
39. The pressure lever 140 is moved angularly in inter- 
locking fashion with the movement of the separating 
slide plate 56, and when the stacker 23 is not separated, 
the pressing force being applied to the CDs 24 is re- 
leased. The rotational driving force from the lifting motor 
52 is transmitted via a gear mechanism 142 to a spur 
gear 141 mounted on the chassis 50. The gear mecha- 
nism 142 includes a planetary gear mechanism which 
controls the transmission of the driving force to the spur 
gear 141 in interlocking fashion with the movement of 
the separating slide plate 56b. When the stacker 23 is 
separated by moving the separating slide plate 56b, the 
transmission path is shut off so that the driving force is 
not transmitted to the lifting slide plate 54. 
[0180] Disposed in the front section of the chassis 50 
is the lock mechanism 31 having lock holes 143 which 
engage with the lock shafts 60b protruding from the slide 



base 30 of the slide unit 60. Floating pins 60a provided 
in protruding fashion on the slide base 30, as shown in 
Fig. 31, are inserted into the dampers 130 mounted in 
damper mounting holes 144 disposed outward of the 
5 widthwise ends of the lock mechanism 31 . Further, coil 
springs 131 are mounted, one on each damper 130, to 
support the slide unit 60 in a floating condition with re- 
spect to the chassis 50. 

[0181] Figs. 35A and 35B show the construction re- 
10 lating to a PU lifting slide plate 1 37 for moving the slide 
base 30 up and down in interlocking fashion with the 
separating slide plate 56. Fig. 35A shows the PU lifting 
slide plate 1 37 itself, and Fig. 35B shows the lifting slide 
plate 137 mounted on the chassis 50 as viewed from 
15 the left side thereof. 

[0182] As shown in Fig. 35A, PU lifting slots 151 for 
moving the slide base 30 up and down are formed in the 
PU lifting slide plate 137. The PU lifting slide plate 137 
moves backward and forward by being guided by pins 
20 1 52. An interlocking slot 1 53 engages on the pin 1 26 of 
the separating slide plate 56 and, when the separating 
slide plate 56 moves backward more than a certain dis- 
tance, causes the PU lifting slide plate 150 to move 
backward in interlocking fashion, causing the rack 1 54 
25 formed on the upper side to engage with the pinion 
gears 87 of the gear mechanism 86, and thereby ena- 
bling the PU lifting slide plate 137 to move further back- 
ward. The PU lifting slide plate 1 37 is also provided with 
a spring retainer 1 55 on which one end of a coil spring, 
30 whose other end is supported on the spring retainer 1 25 

of the separating slide plate 56, is hooked. 

[0183] As shown in Fig. 35B, the PU lifting slide plate 

137 is mounted on a side plate 160 of the chassis 50. 

Slide slots 161 serving as cams are formed in the side 
35 plate 1 60, and the pins 1 52 of the PU lifting slide plate 

1 50 engage in the slots which thus guide the backward/ 

forward movement of the PU lifting slide plate 150. 

Mounted below the PU lifting slide plate 150 is the lifting 

slide plate 54. 

40 [0184] The PU lifting slide plate 150 can be made in- 
tegral with the separating slide plate 56. in that case, 
the PU lifting slots 151 are formed in the separating slide 
plate 56. By providing these slide plates separately as 
in the present embodiment, the length necessary in the 

45 longitudinal direction can be reduced. 

[0185] Fig. 36 shows the basic drive mechanism for 
the lifting slide plates 54, mounted on the chassis 50, 
and Fig. 37 shows the construction of the lifting slide 
plate 54 itself. The lifting slide plates 54 on both sides 

50 are mechanically linked together by an interlinking lever 

1 70 located in the forward section of the chassis 50, and 
move in opposite directions to each other in such a man- 
ner that when one moves in the forward direction, the 
other moves in the backward direction. The interlinking 

55 lever 170 is mounted swingably about a support shaft 

171 at the center. The left-side lifting slide plate 54 is 
moved backward and forward by the driving force trans- 
mitted from the lifting motor 52 to a pinion gear 172 via 
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a bevel gear 141. 

[0186] As shown in Fig. 37, step-like slots 174 are 
formed in each lifting slide plate 54, and are engaged 
with the pins that are protruded horizontally from the bot- 
tom plate 101 of the stacker 23. The step-like slots 174 
work as cams and move the entire construction of the 
stacker 23 up and down. When selecting an accomo- 
dating position to be separated, the stacker 23 is moved 
up or down so that the position between the holders 39 
at which the stacker 23 is to be separated is brought to 
the same height as the height of the tip of the separating 
slide plate 56. In the present embodiment, the holder 39 
located above the separating position is selected, but it 
is equally possible to make the construction so that the 
holder 39 below the separating position is selected. 
[0187] Fig. 38A and 38B show the construction of a 
gear mechanism 142 interposed between the bevel 
gear 141 shown in Fig. 33 and the lifting motor 52. Fig. 
38A is a left-side view, and Fig. 38B is a front view. The 
driving force is transmitted to the gear mechanism 1 42 
via a worm gear 1 81 mounted to the output shaft of the 
lifting motor 52. Inside the gear mechanism 142 is pro- 
vided a planetary gear 1 82 which engages or disengag- 
es the driving force transmission to a bevel gear 183. 
When a pin 185 at the end of a clutch lever 184 is 
pressed by the tip of the separating slide plate 56b, the 
planetary gear 1 82 is so displaced as to be disengaged 
from the bevel gear 183. As long as the pin 185 is not 
pressed by the tip of the separating slide plate 56b, a 
spring 1 86 keeps the planetary gear 1 82 in engagement 
with the bevel gear 1 83 so that the driving force is trans- 
mitted from the planetary gear 1 82 to the bevel gear 1 83 
and then from the bevel gear 1 83 via the bevel gear 1 41 
of Fig. 33 to drive the lifting slide plate 54. 
[0188] The movement of the separating slide plate 
56b that stops the driving of the lifting slide plate 54 cor- 
responds to the condition indicated by the reference 
characters 93a4, 93b4, 93c4, 94a4, 94b4, and 94c4 in 
Fig. 30, in which condition the stacker 23 is separated 
and the selected holder 39 is positioned downward of 
the turn table 38. In this condition, only the PU lifting 
slide plate 1 30 is driven by the driving force of the split- 
ting motor 54 to move the PU unit 25 up and down. 
[01 89] Figs. 39A and 39B show the lifting operation of 
the insertion/ejection roller 35 in the insertion/ejection 
mechanism 34. Fig. 39A shows the lifted condition. The 
lifting plate 1 90 is pulled up by a spring, which also push- 
es up the open/close stopper 89b. As a result, the open/ 
close pin 89a closes the insertion/ejection slot 33. An 
abutting portion 1 91 , against which the pin 61 a provided 
on the slide plate 61 shown in Fig. 18 abuts for engage- 
ment, is formed on the lifting plate 190. When the lifting 
plate 190 moves up, the pin 193 of the lever 192 is 
pushed up, as a result of which the insertion/ejection 
roller 35 whose shaft is attached to the lever 192 is 
moved upward. 

[0190] Fig. 39B shows the condition in which the pin 
61a shown in Fig. 18 is caused to abut against the abut- 



ting portion 1 91 of the lifting plate 1 90 and the slide base 
30 is moved downward by means of the PU lifting slide 
plate 130, while also moving down the pin 61a of the 
slide unit 60, thus moving down the lifting plate 160 in 

5 interlocking fashion. Since the pushing force of the lifting 
plate 190 being applied to the pin 193 of the lever 192 
is released, the insertion/ejection roller 35 moves down. 
Further, since the open/close stopper 89b also moves 
down, the open/close pin 89a is now allowed to retract 

10 when a CD 24 is inserted, and the closed condition of 
the insertion/ejection slot 33 is thus released. 
[01 91] Fig. 40 shows the condition of Fig. 39B in cross 
section. An insertion/ejection lever 195 is disposed in- 
wardly of the insertion/ejection roller 35 and the support- 

15 jng plate 36. The insertion/ejection lever 195, as will be 
described later, displaces an open/close slide plate 88a 
in the forward direction when the CD 24 is being insert- 
ed. When ejecting the CD 24, the open/dose slide plate 
88a is not displaced, but the ejection completion switch 

20 90d shown in Fig. 22 is activated. 

[0192] Figs. 41 A, 41 B, 41 C, and 41 D show the oper- 
ation of the open/close mechanism. Fig. 41 A shows the 
condition before the insertion of the CD 24. When the 
CD 24 is inserted, the open/dose pins 89a are displaced 

25 by being pushed to the left and right, respectively, and 
the pin mounting plate 89d preventing the displacement 
of the pin slide plate 89c moves, allowing the pin slide 
plate 89c to be displaced by a spring and thus activating 
the insertion detection switch 90a. When the CD 24 is 

30 further inserted, the insertion/ejection lever 195 is 
pushed, and the open/close slide plate 88a is thus dis- 
placed in the forward direction. This activates the inser- 
tion presence/absence switch 90b, as shown in Fig. 
41 B. Though the shutter member 88c tilts by being 

35 pressed from the front side, this does not interfere with 
the insertion of the CD 24. 

[0193] Fig. 41 C shows the condition in which the CD 
24 is drawn into the apparatus. Since the shutter sliding 
member 88b is pulled by the spring 1 96, the shutter slid- 

40 jng member 88b attempts to move rightward when the 
open/close slide plate 88a is displaced in the forward 
direction. When the CD 24 is drawn inside the appara- 
tus, and the shutter member 88c is restored from the 
tilting state, the shutter sliding member 88b is displaced 

45 to the right to lock the shutter member 88c in position. 
Also, the insertion completion switch 90c is activated. 
[01 94] Fig. 41 D shows the insertion/ejection lever 1 95 
activating the ejection completion switch 90d when the 
CD 24 is ejected. When the CD 24 is still not ejected, 

50 and the insertion/ejection lever 1 95 is tilted, the ejection 
completion switch 90d is pressed by a plate spring 197. 
When the ejection of the CD 24 is completed, the press- 
ing force being applied by the plate spring 197 is re- 
leased. The ejection completion switch 90d detects this 

55 change in the pressing force of the plate spring 1 97. 
[0195] Figs. 42A, 42B, 42C, and 42D show the shape 
and operation of the shutter member 88c. The shutter 
member 88c of the shape shown in Fig. 42A does not 
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interfere with the insertion of the CD 24, as shown in 
Figs. 42B and 42C. When the CD 24, once drawn inside, 
is moved in the reverse direction, the shutter member 
88c is locked in position, as shown in Fig. 42D, prevent- 
ing further movement of the CD 24 in the reverse direc- 
tion. When ejecting the CD 24, since the open/close 
slide plate 88a is set in the position shown in Fig. 41 A, 
the shutter member 88c is not locked and the CD 24 can 
be ejected. 

[0196] Figs. 43A and 43B show the shape and oper- 
ation of the insertion/ejection lever 195. The insertion/ 
ejection lever 1 95 such as shown in Fig. 43A tilts differ- 
ently during insertion 195a than during ejection 195b, 
as shown in Fig. 43B. Accordingly, the open/close slide 
plate 88a is displaced during insertion, but is not dis- 
placed during ejection. 

[0197] Figs. 44 and 45 show the construction of the 
lock mechanism 31 of Fig. 31 . Fig. 44 shows a perspec- 
tive view, and Fig. 45 shows a plan view. The lock mem- 
ber 133 is urged by a spring 201, and is normally dis- 
placed to the right as shown. Shaft lock holes 202 and 
203 through which the lock shafts 60b shown in Fig. 31 
are inserted, an interlocking guide slot 204, a locking 
guide slot 205, and a slide slot 206 are formed in the 
lock member 133. An outwardly protruding pin 207 is 
provided on each side of the lifting base 138. 
[0198] Figs. 46 and 47 show the shapes of the lifting 
base 38 and the lock member 133, respectively. The 
lock member 136 is also provide with a lock portion 210 
for engaging with the locking notch 132 which is an en- 
gaging portion of the lock piece 60c. 
[0199] Figs. 48A, 48B, and 48C show the shapes of 
the lock release lever 139, interlocking lever 135, and 
lock lever 1 34 shown in Fig. 44, respectively. As shown 
in Fig. 48A, the lock release lever 1 39 has an elongated 
hole 211 extending vertically, a pin 212, and a pressing 
portion 213. As shown in Fig. 48B, the interlocking lever 
135 has a shaft hole 214 and pins 215 and 216. As 
shown in Fig. 48C, the lock lever 134 has a support shaft 
217, a pin 218, and a restraining portion 219. 
[0200] Fig. 49 shows the locked condition in which the 
lock shafts 60b and lock piece 60c are restrained by the 
lock mechanism 31 . The lock shafts 60b are caught in 
the smaller diameter portions of the shaft lock holes 202 
and 203 and restrained from displacing in a plane par- 
allel to the moving direction of the lock member 133. In 
the shaft lock hole 202, in particular, the lock lever 134 
also acts to restrain the parallel displacement. Further, 
the lock portion 21 0 engages with the locking notch 1 32 
of the lock piece 60c to restrain its axial, i.e., vertical, 
displacement. 

[0201] Fig. 50 shows the unlocked condition in which 
the restraints imposed by the lock mechanism 31 are 
released. When the lock release lever 139 is displaced 
in the backward direction in interlocking fashion with the 
backward movement of the PU lifting slide plate 137, the 
pressing portion 213 presses the pin 215 of the inter- 
locking lever 1 35. The interlocking lever 1 35 is angularly 



displaced in the clockwise direction, and the driving 
force is transmitted from the pin 216 engaged in the in- 
terlocking guide slot 204 to the lock member 133. The 
lock member 133, which is displaceable left and right, 

5 is displaced to the left by being guided by the slide slot 
206. With this displacement, the lock lever 134 is angu- 
larly displaced about the support shaft 217 with the pin 
21 8 being guided by the locking guide slot 205 to unlock 
the lock shaft 60b from the restraining portion 219. The 

10 lock shafts 60b move into the larger diameter portions 
of the shaft lock holes 202 and 203, and the imposed 
restraints are thus released. The lock portion 210 also 
disengages from the lock piece 60c which is thus un- 
locked. 

15 [0202] When viewed in reference to the floating con- 
dition achieved by the floating mechanism 27, the state 
in which the lock shafts 60b are positioned in the larger 
diameter portions, as shown in Fig. 50, defines the start- 
ing points of the shaft lock holes 202 and 203, and the 
20 state in which the lock shafts 60b are restrained by the 
smaller diameter portions, as shown in Fig. 49, defines 
the endpoints of the shaft lock holes 202 and 203. The 
combination of the shaft lock hole 202 and lock lever 
134 and the shaft lock hole 203 constitute the first re- 
25 strainer for restraining displacements in an imaginary 
plane containing the moving direction of the lock mem- 
ber 1 33, and the lock portion 21 0 constitutes the second 
restrainer for restraining displacements in the direction 
perpendicular to the imaginary plane. 
30 [0203] Fig. 51 shows the lock piece 60c being re- 
strained by the lock portion 21 0. The tip of the lock por- 
tion 21 0 engages with the locking notch 1 32 to restrain 
the displacement in the vertical direction. 
[0204] Fig. 52 shows an electrical configuration for 
35 controlling the various parts of the CD playback appa- 
ratus 21 by the control circuit 29 in Fig. 1 . The control 
circuit 29 includes a microcomputer or the like which 
performs various operations in accordance with a preset 
program. The kind of operation to be performed is spec- 
40 ified in accordance with an instruction from an input 
switch 220 which includes the selector buttons 41 to 46 
provided on the front panel 32. 

[0205] Figs. 53 to 72 show the control operations per- 
formed by the control circuit 29 of Fig. 52. Each motor 

45 can switch the direction of its rotation between clockwise 
direction (CW) and counterclockwise direction (CCW). 
The output value of the separating position sensor 59 is 
an analog-to-digital converted value and expressed as 
a hexadecimal number with a suffix "h". Further, "const. 

50 "inc.", and "dec." indicate that the value is constant, 
increases, or decreases, respectively. 
[0206] Fig. 53 shows the control timing for the opera- 
tion performed from the time that the slide base 30, in- 
cluding the PU unit 25, is floated from the chassis 50 by 

55 means of the floating mechanism 27, until the time that 
the CD 24 is returned to the holder 39 in the stacker 23. 
At operation start point S, the holder 39 temporarily 
moved downward, as shown in Fig. 10A, is moved up- 
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ward by driving the separating slide plates 56 by rotating 
the splitting motor 53 in the counterclockwise direction 
(CCW); the holder 39 pressed downward by the sepa- 
rators 122 is now moved upward and the floating con- 
dition is restored by releasing the lock applied by the 
lock mechanism 31 . Fig. 54 shows a sequence of oper- 
ations by which the CD 24 clamped by the chucking 
mechanism 40 is undamped and the slide unit 60 is 
moved downward to disengage the CD 24 from the turn 
table 38. Fig. 55 shows a control sequence for the op- 
eration performed to withdraw the slide unit 60 from the 
inside of the stacker 23 and retract it into the standby 
position. Fig. 56 shows a sequence of operations by 
which the PU unit 25 is retracted outside the stacker 23 
and the space created by separating the stacker 23 is 
dosed by the movement of the separating slide plates 
56, thus putting the stacker 23 in the unsepa rated con- 
dition to end the separated condition. Fig. 57 shows a 
sequence of operations by which the entire construction 
of the stacker 23 is moved up and down by the lifting 
slide plates 54. With the control sequence illustrated in 
Figs. 34 to 38 above, the sequence of operations from 
Fig. 8Ato 8F or Fig. 1 0A to 1 0F can be performed. 
[0207] Fig. 58 shows the control operations when 
separating the stacker 23 by the slitting slide plates 56. 
Fig. 59 shows the operation for inserting the PU unit 25 
in the space created by separating the stacker 23. Fig. 
60 shows the operation for moving upward the turn table 
38 of the PU unit 25 inserted in the stacker 23 and for 
mounting the CD 24 on the turn table 38. Fig. 61 shows 
the control of operations by which the CD 24 is damped 
onto the turn table 38 by activating the chucking mech- 
anism 40 and the locking by the lock mechanism 31 is 
released to allow the PU unit 25, etc. on the slide base 
30 to be floated by the floating mechanism 27. \Mth the 
control sequence illustrated in Figs. 58 to 61, the se- 
quence of operations from Figs. 1 0G to 1 0L can be per- 
formed. 

[0208] Fig. 62 shows the control of operations by 
which, with the CD 24 clamped on the turn table 38 in 
the stacker 23, the holder 39 on which the CD 24 was 
accommodated is moved downward. Fig. 63 shows the 
operation for transporting the CD clamped on the turn 
table 38 to the standby position by using the PU unit 25. 
Fig. 64 shows the control of operations by which, with 
the PU unit 25 positioned in the standby position, the 
CD 24 clamped on the turn table 38 by the chucking 
mechanism 40 is undamped, and the slide unit 60 is 
moved down while, at the same time, the insertion/ejec- 
tion roller 35 is lowered to hold the CD 24 in the insertion/ 
ejection mechanism 34 and the turn table 38 is retracted 
below the transport path of the CD 24. Fig. 65 shows 
the control of operations for ejecting the CD 24 outside 
by driving the insertion/ejection roller 35. The control se- 
quence illustrated in Figs. 62 to 65 corresponds to the 
sequence of operations shown in Figs. 7A to 7F. 
[0209] Fig. 66 shows the control of operations by 
which the CD 24 inserted through the insertion/ejection 



slot 33 is drawn inside by the insertion/ejection roller 35. 
Fig. 67 shows the control of operations by which the 
transport roller 35 is driven in the reverse direction to 
position the CD 24 into the standby position. Fig. 68 

5 shows the control of operations by which the PU unit 25 
is moved upward to mount the thus positioned CD 24 
onto the turn table 38. Fig. 69 shows the control of op- 
erations by which the CD 24 damped on the turn table 
38 by the chucking mechanism 40 is transported into 

10 the space in the stacker 23 by moving the PU unit 25. 
Wth the control sequence illustrated in Figs. 66 to 69 
above, the sequence of operations in Figs. 6Ato 6G can 
be performed. 

[0210] Fig. 70 shows the control of operations by 

15 which the slide base 30 is locked by the lock mechanism 
38 and the turn table 26 of the PU unit 25 is moved up- 
ward. Figs. 71 and 72 show the operations for damping 
the CD 24 onto the turn table 26 and for unclamping the 
CD 24, respectively. As previously described, the 

20 damping of the CD 24 by the damp mechanism 40 is 
performed using the feed motor 70 which moves the PU 
unit 25 into the chucking position. To achieve this, the 
PU origin point switch 72 and the clamp release switch 
73 are used as inputs in the control of the chucking 

25 mechanism 40. 

[0211] While the above embodiment has been de- 
scribed dealing with the CD 24 which is a disk-shaped 
recording medium, the present invention is equally ap- 
plicable to other disk-shaped recording media such as 

30 DVDs. The invention can also be applied to MDs and 
like recording media housed in cassettes or cartridges. 
Further, since the CD 24 is handled in a substantially 
horizontal position, the accommodating and transport 
mechanisms can be simplified, but the mechanisms can 

35 be adapted to handle the CD 24 in other positions. 

[0212] Though the PU unit 25 is also constructed to 
transport the CD 24, a mechanism for transportation 
may be provided separately. Further, the stacker of the 
present invention can also be applied to a magazine 

40 which in its entirety is loaded into and unloaded from the 
housing. 

[0213] As the recording media, not only the playback- 
only CD 24 but information recordable media such as 
CD-R or CD-RW can also be used. Such writable re- 

45 cording media can be used as information recording me- 
dia, for example, for personal computers. By applying 
the present invention, a playback apparatus or a play- 
back/recording apparatus capable of accommodating 
many recording media, whether it is internal or external 

50 to a personal computerorthe like, can be made compact 
in construction, and yet the recording media can be in- 
serted or ejected one at a time. 

[0214] Further, the present invention can be applied 
not only to disc positioning in an autochanger accom- 
55 modating a plurality of recording media, but also to disc 
positioning in a slot-in type apparatus in which recording 
media are inserted one at a time for playback. In the 
latter case also, the necessary mechanism can be sim- 



24 



47 



EP 0 977 198 A2 



48 



plified in construction and reduced in size. 
[0215] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in- 
dicated by the appended claims rather than by the fore- 
going description and all changes which come within the 
meaning and the range of equivalency of the claims are 
therefore intended to be embraced therein. 



Claims 

1. A recording media playback apparatus for playing 
back and/or recording information on a recording 
medium (24), comprising: 

a housing (22) having an insertion/ejection slot 
(33) through which substantially plate-like re- 
cording media (24) are inserted or ejected indi- 
vidually; 

an insertion/ejection mechanism (34) capable 
of drawing a recording medium (24) into the 
housing (22) when the recording medium (24) 
is inserted in the insertion/ejection slot (33), 
and capable of ejecting a recording medium 
(24) from the housing (22) through the inser- 
tion/ejection slot (33); and 
a playback mechanism (25) movable within the 
housing (22) between a transfer position where 
the recording medium (24) is transferred to and 
from the insertion/ejection mechanism (34) and 
a playback position where information playback 
and/or recording is performed on the recording 
medium (24). 

2. The recording media playback apparatus of claim 1 
further comprising: 

an open/close mechanism (37) capable of clos- 
ing at least a portion of the insertion/ejection 
slot (33) when the recording medium (24) is in- 
serted through the insertion/ejection slot (33) 
into the housing (22); and 
a control circuit (29) for performing control so 
that when the recording medium (24) is insert- 
ed, the insertion/ejection mechanism (34) is 
driven in an ejecting direction, causing the re- 
cording medium (24) to abut against the open/ 
close mechanism (37) and thus setting a posi- 
tion of the recording medium (24) with respect 
to the playback mechanism (25) located in the 
transfer position. 

3. The recording media playback apparatus of claim 2, 

wherein the recording medium (24) is shaped 



in the form of a disc, and 
the playback mechanism (25) has a turn table 
(38) capable of engaging in a center hole of the 
recording medium (24) and clamping and un- 
5 damping the recording medium (24). 

4. The recording media playback apparatus of claim 3, 

wherein an accommodating mechanism (23) 
10 capable of accommodating a plurality of record- 

ing media (24) is installed inside the housing 
(22). and 

a transport mechanism (60, 62, 63, 64, 65) for 
transporting the recording medium (24) by 
15 moving the turn table (38) with the recording 

medium (24) mounted thereon is provided be- 
tween the set position and the accommodating 
mechanism (23). 

20 5. The recording media playback apparatus of claim 

4, wherein the control circuit (29) performs control 
so thatthe transport mechanism (60, 62, 63, 64, 65) 
is caused to abut against the insertion/ejection 
mechanism (34) at the set position to transfer the 

25 recording medium (24) from the turn table (38) to 
the insertion/ejection mechanism (34). 

6. The recording media playback apparatus of claim 

5, wherein the insertion/ejection mechanism (34) 
30 holds the recording medium (24) when the record- 
ing medium (24) is transferred from the turn tabte 
(38) to the insertion/ejection mechanism (34). 

7. The recording media playback apparatus of claim 
35 6, wherein the open/close mechanism (37) releases 

the insertion/ejection slot (33) from the closed con- 
dition in interlocking fashion with the movement of 
the turn table (38) in a direction of recording media 
(24) thickness. 



40 

8. The recording media playback apparatus of claim 
4 wherein the transport mechanism (34) includes 
a slip mechanism (79) for limiting driving force used 
for moving the turn table (38), the slip mechanism 

45 (79) being located in a transmission path of the driv- 
ing force. 

9. The recording media playback apparatus of daim 
2, wherein the insertion/ejection mechanism (34) is 

50 provided with an insertion/ejection roller (35) for in- 
serting and ejecting the recording medium (24). 

10. The recording media playback apparatus of daim 
9, wherein the insertion/ejection roller (35) is posi- 

55 tioned in an insertion/ejection path (36) only when 
inserting or ejecting the recording medium (24), and 
is positioned away from the insertion/ejection path 
(36) when not inserting or ejecting the recording 
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medium (24). 

11. The recording media playback apparatus of claim 

I , further comprising: 

an accommodating mechanism (23) installed 
inside the housing (22) and capable of accom- 
modating a plurality of recording media (24) in 
a stacked array in a thickness direction thereof, 
the accommodating mechanism (23) being 
separatable at a desired accommodating posi- 
tion to form a space therein, 
wherein the playback mechanism (25) is also 
capable of moving into the space formed by 
separating the accommodating mechanism 

(23) . 

12. The recording media playback apparatus of claim 

I I , further comprising: 

a driving source (52) switch able between driv- 
ing for selecting the accommodating position at 
which to separate the accommodating mecha- 
nism (23) and driving for the insertion/ejection 
mechanism (34) to perform the insertion and 
ejection; and 

a control circuit (29) for performing control so 
that after the driving for selecting the accom- 
modating position, when the recording medium 

(24) is inserted in the insertion/ejection slot (33) 
the driving source (52) is switched so as to drive 
the insertion/ejection mechanism (34) in an in- 
serting direction of the recording medium (24) 
and thereby draw the recording medium (24) in- 
to the housing (22). 

13. The recording media playback apparatus of claim 

1 2, wherein the driving source (52) is provided with 
a switching mechanism (182, 184) capable of trans- 
mitting the driving force to the insertion/ejection 
mechanism (34) at all times and capable of inter- 
mittently transmitting the driving force used for the 
selection action of the accommodating mechanism 
(23). 

14. The recording media playback apparatus of claim 

1 3, wherein the switching mechanism (1 82, 1 84) in- 
cludes a planetary gear (182) for interrupting the 
transmission of the driving force when the accom- 
modating mechanism (23) is separated at the se- 
lected accommodating position forming the space. 

15. The recording media playback apparatus of claim 
12, wherein the driving source (52) is disposed in 
one corner of the accommodating mechanism (23). 

16. The recording media playback apparatus of claim 
11, further comprising: 



a selection mechanism (26) for selecting a de- 
sired accommodating position in the accommodat- 
ing mechanism (23), and for moving the accommo- 
dating mechanism (23) along the direction of re- 
5 cording media (24) thickness so that the selected 

accommodating position is substantially aligned 
with the inserting direction of the recording medium 
(24) inserted through the insertion/ejection slot (33). 

10 17. The recording media playback apparatus of daim 
1 6, further comprising: 

a separating mechanism (28) for separating the 
accommodating mechanism (23) at the select- 
15 ed accommodating position, 

wherein the playback mechanism (25) trans- 
ports the recording medium (24) into the space 
resulting from the separating by the separating 
mechanism (28). 

20 

18. The recording media playback apparatus of claim 
1 6, wherein the recording medium (24) is shaped in 
the form of a disc. 

25 19. The recording media playback apparatus of claim 
16, wherein the playback mechanism (25) has a 
turn table (38) for mounting the recording medium 
(24) thereon for information playback, and the re- 
cording medium (24) is transported white the re- 
30 cording medium (24) is mounted on the turn table 
(38). 

20. The recording media playback apparatus of claim 
16, further comprising: 

35 

a control circuit (29) for controlling the selection 
mechanism (26), the insertion/ejection mecha- 
nism (34), and the playback mechanism (25) so 
that: 

40 the recording medium (24) inserted through the 

insertion/ejection slot (33) is drawn by the in- 
sertion/ejection mechanism (34), mounted on 
the playback mechanism (25), and transported 
to the accommodating position in the accom- 
45 modating mechanism (23) selected by move- 

ment of the selection mechanism (26) to be ac- 
commodated therein; 

the recording medium (24) transported by the 
insertion/ejection mechanism (34) or selected 

so from the accommodating position in the accom- 

modating mechanism (23) by the movement of 
the selection mechanism (26) is mounted on 
the playback mechanism (25) for playback or 
recording of information; and 

55 the recording medium (24) selected by the se- 

lection mechanism (26) from the accommodat- 
ing position in the accommodating mechanism 
(23) and mounted on the playback mechanism 
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(25), or the recording medium (24) after play 
back or recording, is transported by the play- 
back mechanism (25) to the insertion/ejection 
mechanism (34) to be ejected through the in- 
sertion/ejection slot (33) by the insertion/ejec- 5 
tion mechanism (34). 

21. The recording media playback apparatus of claim 
11, further comprising: 

w 

a swiveling mechanism (62, 63, 64, 65) capable 
of being swivelled about its base end with the 
playback mechanism (25) mounted on its 
swiveling end; and 

a moving mechanism (60) for rectilinearly mov- *5 
ing the swiveling mechanism (62, 63, 64, 65). 

22. The recording media playback apparatus of claim 

21, wherein after the swiveling by the swiveling 
mechanism (62, 63, 64, 65), the playback mecha- 20 
nism (25) is moved rectilinearly by the moving 
mechanism (60) to enter the space formed by sep- 
arating the accommodating mechanism (23). 

23. The recording media playback apparatus of claim 25 

22, wherein the playback mechanism (25) trans- 
ports the recording media (24) between the inser- 
tion/ejection slot (33) and the accommodating 
mechanism (23) by being moved rectilinearly by the 
moving mechanism (60). 30 

24. The recording media playback apparatus of claim 
21, wherein 

the accommodating mechanism (23) is dis- 35 
posed spaced away from the insertion/ejection 
slot (33), and 

the swiveling mechanism (62, 63, 64, 65) sets 
theplayback mechanism (25) at a position 
aligned with the center of the recording medium 40 
(24) inserted through the insertion/ejection slot 
(33). 

25. The recording media playback apparatus of claim 

21, wherein when separating the accommodating 45 
mechanism (23), the playback mechanism (25) is 
moved by the swiveling mechanism (62, 63, 64, 65) 
and the moving mechanism (60) away from the 
moving range of the recording media (24) accom- 
modated in the accommodating mechanism (23). 50 

26. The recording media playback apparatus of claim 
21, 

wherein the moving mechanism (60) has a 55 
moving member (61) supported on a base 
member (30) supported on the housing (22), 
and movable in an inserting or ejecting direction 



of the recording medium; 
the swiveling mechanism (62, 63, 64, 65) has 
a swiveling member (62) whose base end is 
supported in angularly displaceable fashion on 
a base shaft (63) protruding from the moving 
member (61 ), and on whose swiveling end the 
playback mechanism (25) is supported; and 
the base member (30) has a movement guiding 
portion (65) for guiding the base shaft (63) so 
as to perform the rectilinear movement and the 
moving member (61) has a swiveling motion 
guiding portion (64) for guiding a swiveling mo- 
tion when the swiveling member (62) swivels 
about the base shaft (63) on the moving mem- 
ber (61). 

27. The recording media playback apparatus of claim 
26, wherein 

the movement guiding portion (65) is substan- 
tially L-shaped in form consisting of a first guide 
portion (66) extending in the inserting or eject- 
ing direction of the recording medium (24) and 
a second guide portion (67) continuing from 
one end of the first guide portion (66) and ex- 
tending in a prescribed angular direction from 
the first guide portion (66), and 
the swiveling motion guiding portion (64) is 
formed in the moving member (61 ) in an arc 
shape. 

28. The recording media playback apparatus of claim 
21, wherein the moving mechanism (60) has a 
transmission mecha nism for transmitting the driving 
force for the movement, and the transmission 
mechanism contains a slip portion (79) for limiting 
the driving force. 

29. The recording media playback apparatus of claim 

28, wherein the driving mechanism drives both 
sides of the moving member by dividing the driving 
force from a common driving source between the 
two sides. 

30. The recording media playback apparatus of claim 

29, wherein the transmission mechanism, after di- 
viding the driving force, transmits the driving force 
to driving positions on both sides of the moving 
member via mechanisms of identical construction. 

31. The recording media playback apparatus of daim 
11, further comprising: 

a floating mechanism (27) for holding the 
playback mechanism (25) in a floating condition 
within the housing (22) when the playback mecha- 
nism (25) performs information playback and/or re- 
cording on the recording medium (24). 



27 



53 



EP 0 977 198 A2 



54 



32. The recording media playback apparatus of claim 
31 , wherein the accommodating mechanism (23) is 
separated by means of a separating mechanism 
(28) which enters the desired accommodating po- 
sition and widens a gap to form the space. 

33. The recording media playback apparatus of claim 
31 further comprising: 

a support base (30) supporting the playback 
mechanism (25) thereon and having a moving 
mechanism (60) for entering the space formed 
by separating the accommodating mechanism 
(23), the support base (30) being supported by 
the floating mechanism (27) in a floating condi- 
tion with respect to the housing (22); and 
a lock mechanism (31 ) moving relative to the 
support base (30) for restraining the floating 
condition by restraining the support base (30) 
to the housing (22) except when the playback 
mechanism (25) performs recording media (24) 
playback and/or recording. 

34. The recording media playback apparatus of claim 

33, wherein 

the support base (30) includes a lock shaft 
(60b) and an engaging member (60c) spaced 
apart from each other and protruding toward 
the lock mechanism (31 ); and 
the lock mechanism (31) includes a first re- 
strainer (134, 202, 203) which, with the move- 
ment of the lock mechanism (31 ), restrains dis- 
placements of the lock shaft (60b) in the same 
direction as the direction of the movement, and 
a second restrainer (21 0) which engages with 
the engaging member (60c) and restrains dis- 
placements perpendicular to the direction of the 
movement. 

35. The recording media playback apparatus of claim 

34, wherein 

the lock mechanism (31 ) includes a lock mem- 
ber (133) which makes the movement, and 
which is formed in a substantially plate-like 
shape extending along the same direction as 
the direction of the movement; and 
the lock member (1 33) has as the first restrainer 
a slot through which the lock shaft (60b) is in- 
serted, and which has a shape (202, 203) elon- 
gated in the direction of the movement and de- 
creasing in width from a start point toward an 
end point in the direction of the movement until 
the width becomes substantially equal to the 
outer diameter of the lock shaft (60b), and as 
the second restrainer an engaging portion 
(210) which engages with the engaging mem- 



ber (60c) at the end point in the direction of the 
movement 

36. The recording media playback apparatus of claim 
5 35, wherein 

the engaging member (60c) includes an engag- 
ing portion (132) formed in spaced apart rela- 
tion from the support base (30) ; 

10 the second restrainer (150) of the lock member 

(1 33) is so formed as to engage with the engag- 
ing member (60c) at the end point in the direc- 
tion of the movement; and 
the first restrainer (134, 202, 203) of the lock 

15 member (133) includes a lock lever (134) which 

restrainsthe lock shaft (60b) by being displaced 
in a direction different from the direction of the 
movement in interlocking fashion with the 
movement of the lock member (133). 

20 

37. The recording media playback apparatus of claim 
33, wherein the lock mechanism (31) restrains the 
floating condition in interlocking fashion with the 
separating of the accommodating mechanism (23) 

25 when a state to perform playback and/or recording 
on the recording medium (24) is entered. 

38. The recording media playback apparatus of claim 
33, wherein the floating mechanism (27) supports 

30 the playback mechanism (25) at a plurality of places 
located in such a manner as to encircle portions 
where the lock mechanism (31 ) restrains the sup- 
port base (30). 
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FIG. 69 
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FIG. 70 
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